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Most of the world’s tropical and sub-tropical oceanic islands were settled by 
man, and their floras and faunas modified by his activities, some centuries 
before the development of any scientific interest in them. The original 
vegetation and fauna of islands like Ascension, the Azores, Bermuda, St 
Helena or Mauritius cannot now be described with any degree of certainty, 
while the native communities of many others have been markedly changed. 
Consequently the few remaining undisturbed oceanic islands are of great 
scientific importance, and many of these lie in the southern temperate and 
sub-Antarctic zones. 

While the southern temperate and sub-Antarctic islands have not altogether 
escaped human interference, their chief inhabitants have, until recently, been 
explorers, sealers, and whalers whose visits were of short duration. During the 
eighteenth and nineteenth centuries most of them also harboured parties of 
shipwrecked sailors, for periods varying from a few days to several years. 
Absence of written records makes it impossible to chronicle these visits in 
detail, but all these groups had a significant influence on insular floras and 
faunas. Sealers largely destroyed the once immense populations of southern 
Fur Seals, greatly reduced the numbers of Elephant Seals and took a toll of 
penguins; there must have been consequent changes in the biological equili- 
brium of extensive coastal regions. Whalers and sealers together were responsible 
for liberating domestic stock, especially pigs, goats, and rabbits on many 
islands. Expeditions and shipwrecks also added involuntarily to the influx 
of alien species; the importation of rats to several islands can be traced to 
the running aground of ships. 

Only the Chatham Islands, the Falkland Islands,! and Tristan da Cunha? 
have been settled successfully by farming communities. Abortive attempts at 
colonization were made on the islands of Auckland,?:* Campbell,? and 
Amsterdam,® ® while some livestock has been kept on Jles Kerguelen,® 7: & 


* Scott Polar Research Institute, Cambridge. 
+ The British Council, London. 
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and Marion,®: !° Gough! and Inaccessible Islands.!? Since 1945 their value as 
sites for weather stations has led to the establishment of semi-permanent 
bases on Amsterdam,® ® 13 Campbell,? Gough," Kerguelen,®: © Macquarie,“ 
and Marion Islands. 1° Heard Island was occupied from 1947 until 1954 
and Auckland between 1941 and 1945,° while stations on Bouveteya® and 
Tles Crozet® are projected. There is a danger that this occupation will accelerate 
the disappearance of those features which render the islands especially interest- 
ing to biologists. The object of this paper is to explain why island floras and 
faunas are especially vulnerable, and to catalogue the changes which man has 
so far brought about in the southern temperate and sub-Antarctic islands. 


General features of island floras and faunas 
Poverty in numbers of native species 


Most oceanic islands are isolated volcanoes which have arisen in mid-ocean 
and have never been connected to the continents by land. To colonize them, 
their native animals and plants have had to cross wide expanses of sea, and 
since most species are poorly adapted for this kind of long-range dispersal 
very few reach remote islands. In general, the more remote an island is from 
a continent, and the shorter the period for which it has existed, the more 
impoverished its flora and fauna will be. Many sub-Antarctic islands are not 
only extremely remote, but were subjected to glacial or peri-glacial conditions 
in the Quaternary and have therefore offered suitable conditions for life for 
a much shorter period than their geological age. Consequently their floras 
and faunas are strikingly impoverished as compared with mainland areas. 
Table 1 illustrates this by showing the numbers of flowering plants and beetles 
(two of the best-collected groups) recorded from some of the better known 
sub-Antarctic areas. 


The absence of important animal and plant groups 


Because of the difficulties of long-range dispersal across the oceans, many 
important groups of animals and plants do not reach the remotest islands at 
all. Land vertebrates (apart from birds), the dominant element in the fauna 
of the world as a whole, are absent as natives from all sub-Antarctic islands.?! 
So are gymnosperms (including the Podocarpaceae) and the Fagaceae (in: 
cluding Nothofagus spp., the southern beeches) which provide the most charac: 
teristic dominant trees of the southern temperate continental forests. Many 
important invertebrate groups are similarly lacking; Gough Island, fo: 
example, has no known native slugs, millipedes, centipedes, grasshoppers, ants 
bees, wasps, carabid beetles, mayflies, stoneflies, dragonflies or caddis flies 
while other important groups are represented by a single species only.? 
Even the marine fauna shows analogous features: barnacle and mussel bands 
which are characteristic of temperate continental sea shores are probabl} 
absent from all the sub-Antarctic islands except Iles Kerguelen and the Nev 
Zealand shelf islands.*° 
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Conversely, the absence of predatory ground vertebrates has permitted 
the development of the enormous populations of ground-nesting seabirds 
which are such a prominent feature of southern islands. It has probably also 
allowed the evolution of flightless land birds such as the rails of Inaccessible 
and Gough Islands and formerly also of Tristan da Cunha,!? and the famous 
Dodo of Mauritius and the Solitaire of Rodriguez Island. The absence of 
_ herbivorous mammals has similarly permitted the development of types of 

vegetation highly sensitive to grazing, such as the coastal tussock grass 
formation which is so characteristic of the southern islands.%4 


Table 1. The numbers of vascular plants and beetles recorded from 
certain sub-Antarctic and southern temperate regions 


Number of native species 
Jno Te et te 


oa. ie 38) 
Island Vascular plants Coleoptera 
(a) Continental areas 
Tierra del Fuego 44017 10018 
New Zealand, S. Island 143019 
(b) Continental shelf islands 
Falklands 1602° 4921 
Auckland 1501? 64.22 
Campbell 11678 2672 
South Georgia 2074 Gas 
(c) Oceanic islands 
Amsterdam and St Paul 8374 421 
Gough 594 Wee 
Heard gi? 671 
Kerguelen 2876 2072 
Macquarie 8517 372 
Marion 1427 422 
Tristan group 6974 2128 


Modified ecological behaviour of species 


Because there are so few species on remote islands, and so many important 
groups are lacking, some ecological niches remain untenanted, or are filled by 
species which would be excluded from them in the greater competition of a 
continental area. Up to 40 per cent of the freshwater fauna of oceanic islands 
have colonized this habitat directly from the sea; on Gough Island two out of 
six aquatic animals have this history and have invaded the new environment 
almost certainly because of the absence of better-adapted competitors.** 
Lack of competition also allows species to broaden their ecological range in an 
accustomed habitat, developing what is termed a ‘high ecological amplitude’. 
Many plants on Tristan da Cunha and Gough Island appear to range much 
more widely there than they do on the continents, occurring at almost all 
altitudes and in all vegetation types.” 


Evolution of endemic species 


Because of their isolation, insular species are cut off from interbreeding with 
continental parent stocks, and since they are subjected to different conditions, 
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are likely to diverge from them. Peculiar ‘endemic’ species thus arise as 
adaptations to island conditions. In archipelagos an early colonizing species 
which spreads over several islands in which conditions are slightly different 
may similarly diverge in time into separate species on each island. This has 
happened with birds of the genera Nesopiza and Nesocichla,” and also with 
weevils? in the Tristan da Cunha group, although to a less spectacular 
degree than in the celebrated finches of the Galapagos Islands or the sickle- 
bills of Hawaii.*4 

In addition, the isolation of the islands and the low level of competition 
there may have a protective effect, allowing species to survive when their 
continental relatives have been eliminated by competition or environmental 
change. This produces a second type of endemic species, in this case a relict 
which originally evolved elsewhere and may be of considerable age. Several 
plant genera of the southern Indian Ocean islands (Pringlea, Lyallia) and of 
the New Zealand shelf islands (Pleurophyllum) probably come into this 
category, as do certain insect groups. 

Islands may thus harbour endemic species either because those species are 
newly arisen, or because they are relict, and some sub-Antarctic and southern 
cold temperate islands have mixtures of both these types. But because most 
of these islands have experienced Pleistocene glaciation or recent volcanicity, 
few relicts have survived upon them, and there has been insufficient time for 
the evolution of many new endemic species. For these reasons their floras 
and faunas are less peculiar and less diverse than those of the older tropical 
islands.*° 


The causes of vulnerability 


It is obvious that most of the peculiar features of insular floras and faunas 
result from their isolation, and since man’s action in introducing alien species 
(deliberately or accidentally) breaks that isolation down it is not surprising 
that major changes ensue.*® 


Effect of selection primarily for transoceanic dispersal 


Because the species inhabiting remote islands have been selected primarily 
for their dispersal capacity, they have not necessarily been dominant or even 
highly successful in their original continental setting. Consequently, if man 
later imports mainland species to an island, these may well prove more vigorous 
and efficient as competitors than those which arrived by natural means 
It is therefore easy for them to establish themselves and spread into the 
native communities where they may supplant the native species or greatly 
restrict their range. 

It is probably a valid generalization that the more dominant a species is ir 
a continent, the more rapid and catastrophic will be its effect when importec 
to an island of comparable terrain and climate. Land mammals are the 
dominant faunistic element over all the world’s continents to-day, and it i: 
not surprising that their impact on the communities of isolated islands i: 
especially profound. The importation of predators like cats, rats, or dogs ha: 
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in many cases caused the extermination of flightless birds which have evolved 
in their absence, and the radical reduction of the populations of ground nesting 
sea birds. The introduction of herbivores like cattle, sheep, goats or rabbits 
has caused the devastation and wholesale disappearance of the most vulnerable 
vegetation types, like tussock grassland. 


Simplicity of the ecosystem 

In any one habitat on an oceanic island very few species are involved in 
the complex interacting network termed the ecosystem. This inevitably leads 
to diminished stability,?* for when one species suffers from an attack by a 
predator or parasite or grazing mammal there may be no others which can 
take over its role in the community. This is well illustrated by the fate of the 
tussock grasslands of Macquarie Island, whose single dominant, Poa foliosa, 
is extremely susceptible to rabbit grazing and is the only native species 
capable of stabilizing the soil on steep slopes. Where it is attacked the whole 


community of some twenty-three species breaks up and widespread erosion 
follows.17, 36 


Lack of indigenous species adapted to conditions produced by man 

Man disturbs natural vegetation by cutting, burning, and cultivation, and 
indirectly by stocking the land with grazing animals. As a result communities 
are rendered more open, and plants characteristic of early seral stages (thero- 
phytes) spread. On remote islands therophytes are absent or very scarce,’ 
and there are often no native species capable of rapidly recolonizing the dis- 
turbed areas. Patches of bared ground which would quickly be clothed with 
vegetation on a continent may remain exposed long enough for erosion to 
begin. On the other hand, the plant species commonly introduced by man 
include many therophytes adapted to these conditions, and they quickly exploit 
the cleared areas. Many common weeds of the north temperate zone (Table 2) 
are now widespread as introduced species in the sub-Antarctic and southern 
temperate islands. The effects of human interference are therefore additive: 
burning or grazing not only checks the native vegetation but accelerates the 
spread of alien plants. 


The destruction of insular floras and faunas 
Ailantic islands 


Tristan da Cunha 


Until its occupation by settlers in 1810, the lower levels of Tristan da Cunha, 
including the north western coastal plain, were covered in dense thickets of 
the low-growing tree Phylica arborea, interspersed with ferns, tree-ferns, and 
tussock grasses. The steeper slopes probably supported dense tussock grassland. 
Higher up the 6,760 ft. volcanic cone there were a variety of bog, wet heath, 
and feldmark formations.®2 Great colonies of ground-nesting petrels and 
shearwaters were a feature of the island, and albatrosses and an endemic 
flightless rail (Porphyriornis nesiotis) were also abundant." 1; *° 
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Burning, grazing, and the cutting of wood have since eliminated the) 
natural vegetation from the entire north-western coastal plain, and the other 
smaller lowland plains on the east and south of the island. Extensive burning 
of tussock grassland is recorded in 1824.3? The bush and grassland have been 
replaced by a heavily grazed turf incorporating many introduced species.” 
Overgrazing by semi-wild cattle at free range has caused erosion on the 
southern areas of lowland plain, at Cave Point and Stony Beach, and the 
areas of unstable sand near the main landing place in the north-west may once | : 


have been covered by tussock. The small tussock grass, Poa flabellata, does : 


not now occur on Tristan da Cunha, but it is possible it has been eliminated : 
by grazing and formerly grew on the large sections of the main cliff-slopes that 
now support fern-sward. Higher up the Peak a whole vegetational zone is : 
now dominated by the introduced species Holcus lanatus and Rumez acetosella, | 
and this too may once have been dominated by native grasses. : 

Goats were probably landed by the Portuguese and were numerous in 1790,? | 
and pigs had run wild by 1824,°° but neither species is recorded as a major pest 
and both have now been exterminated. Cattle, sheep, goats and pigs were on — 
the island in 1829.2 At the present time cattle and sheep are the main grazing | 
animals (both being only partly confined by fences), while there are donkeys, — 
pigs, geese and fowls near the Settlement.?, 1 Rabbits are said to have occurred 


in 1829,*° but to have been extinct in 1873.41 


The principal feral predatory mammals on Tristan da Cunha are rats and 
cats. The rats came ashore from a ship wrecked in 1882, but since two sub- 
species are present, may well have been reinforced by later introductions.* | 
They have almost certainly been responsible for the extermination of the 
endemic flightless rail and the great reduction in the petrel colonies.12_ Cats 
were brought to the island by the early settlers and soon ran wild; today, 
though widely distributed, they are not numerous. Human slaughter of | 
many bird species for food has contributed greatly to the decline of the petrel, 
penguin, and albatross populations and caused the extinction of the Wandering 
Albatross as a breeding species.}” 

Numerous alien plants are established on Tristan da Cunha. In 1987, 
forty-four out of seventy-four known flowering plants were believed to have 
been introduced, and the total is certainly larger today.**. 48 Many of these 
have spread throughout the natural vegetation, and the same is true of im- 
ported invertebrate animals like slugs, millipedes, and some snails.33 

Of the minor islands in the Tristan group, Nightingale has suffered little 
human interference apart from the annual harvest of some thousands of 
young Greater Shearwater (Puffinus gravis), a number of penguin eggs, and 
a few other birds.’2 Inaccessible Island once supported goats, which had 
dwindled to a small remnant by 1873, and feral pigs.44 These were not re- 
corded by a shipwrecked party in 1822 but were abundant in 1873.41 44 
They are described as damaging tussock grasses and other plants, but feeding 
chiefly on birds and their eggs: a penguin rookery on the south coast is said 
nearly to have been exterminated by them. In 1938 however only one pig 
was present, and about seven sheep,!* and probably no such animals survive 
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there today. Inaccessible Island has also been damaged by fires, one of which, 
lit among tussock grass in 1909, is said to have burned for a month.!2 Rats and 
eats were absent from Inaccessible and Nightingale Islands in 1938 and prob- 
ably are still, but occasional dogs have been left there by Tristan Islanders. 


Gough Island 


Gough Island resembles Tristan da Cunha in its vegetation and fauna, but 
remains in a virtually natural state. Until 1956 no grazing animals had been 
imported. In that year about ten sheep were landed to provide meat for the 
South African Weather Station," and since then the number has fluctuated, 
but remained below thirty. The sheep have been confined to part of the Glen 
and above Capsize Sands, and have attacked the Poa flabellata tussocks selec- 
tively, reducing the abundance of this species in these areas.*® One or possibly 
more, goats were landed in 1958, but their destruction was immediately ordered 
by the Tristan da Cunha Administration. A few domestic fowls are kept. 

The only predatory animal on Gough Island (in 1960) is a single pet dog, 
and mice are the only other introduced mammals. Twelve alien plants are 
recorded out of a total vascular plant flora of seventy-one, but only a few of 
these have so far become established in native vegetation (Table 2).4° The 
number of alien invertebrate animals is also much smaller than on Tristan 
da Cunha.°% 


Falkland Islands 


Cattle were introduced to the Falkland Islands in 1764, and soon ran wild, 
as did horses and rabbits. Sheep were imported later, and farmed extensively. 
The onslaught of these mammals, and destructive burning by early settlers, 
has caused the native tussock grass, Poa flabellata, to disappear almost 
everywhere except on small off-lying islets.» *6 


South Georgia 


South Georgia is virtually an Antarctic island, with permanent snow above 
2000 ft., and a highly impoverished flora and fauna. Only twenty species of 
vascular plant are recorded; of these Poa flabellata is the largest and dominates 
large areas of coastal tussock grassland. Inland there is a tundra meadow of 
grasses, sedges, and Acaena adscendens.*” There are large colonies of breeding 
sea birds and two endemic land birds, a pipit (Anthus antarcticus) and a teal 
(Anas georgica). 

Rabbits were introduced to South Georgia in 1872, but failed to establish 
themselves then or later. A small population survived on Jason Island, off 
Cumberland Bay, in 1930.47 Sheep have also been imported without success. 
Horses, imported in 1905, died out after a while, but reindeer, introduced in 
1911 and 1912, have established themselves and number some hundreds, 
ranging over a small part of the island.*” The effect of these animals is 


uncertain. 
Rats were brought to the island by sealers in about 1800 and are numerous 
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and widespread in the coastal grasslands, causing serious destruction of th 
smaller petrels. Man has greatly reduced the populations of Fur Seal (Arete 
cephalus gazella), Wandering Albatross, and the endemic teal. 


Indian Ocean islands 
Tle Amsterdam 


Like Tristan da Cunha and Gough Island, the lower levels of Tle Amsterdan 
support thickets of Phylica arborea, while the upper parts are covered in we 
heath and bog. The native vegetation and fauna has yet to be described i 
detail.5»® Wild hogs were abundant on the island in 1823 and there were | 
few goats also.*® 

From 1848 until 1853 a fishing industry operated around this island an 
fle St Paul, but no shore-based installations were erected.®»® 7 In 187 
a farm was established in the north-east, only to be abandoned 8 month 
afterwards. Cattle introduced at this time have run wild and now increase: 
to 1000-2000 head. They have eliminated the trees from much of the norther 
part and check regeneration by biting off young saplings.® On the south an 
west, however, dense thickets remain in the least accessible places.> Much o 
the open country between the woodlands seems (judging by photographs)’ 
to have been converted into a close-cropped grassland which has been terrace: 
by trampling on the steeper slopes. The number of cattle is probably nov 
regulated by winter starvation, and the higher mortality of cows and calve 
is said to be responsible for the remarkable sex ratio of four bulls per cow, 
Goats were introduced by early visitors but seem to have diminished; ii 
1957 only one old male was reported. A small flock of sheep also existed i 
1957. No soil erosion has been described, but a large scar on the side of 
secondary crater cone, conspicuous in photographs,*® may owe its origi! 
partly to the activities of man and his stock. 

Predatory mammals include cats and rats, and the former are stated 
have caused damage to the bird populations. An attempted reduction of t 
cat population is alleged to have caused a compensating rise in the numbea 
of rats and mice, and so to have been abandoned.® 

Many plants were introduced by the early colonists, and some at least ha 
invaded native vegetation, but the number and status of these is uncertain 


fle St Paul 


Unlike Amsterdam, the smaller and lower island of St Paul lacks wo 
vegetation and is largely covered by tussock grassland dominated by Sparti 
arundinacea. There is an abundant sea bird population.®: ¢ 

Tle St Paul was the centre of a fishing industry from 1843 until 1853 a 
intermittently thereafter until 1914.’ In 1927 a crawfish fishery was bas 
on the island, and about 120 people took up residence; after forty deaths fro 
beri-beri and scurvy in 1931 the venture was abandoned in 1932.7-8 TH 
fishery was revived in 1987-88, and since 1948 has been operated from ship 
there are no shore installations at present.® 
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Wild pigs were abundant on the island in 182848 and goats were liberated 
by fishermen in the nineteenth century, but these were exterminated to 
provide meat and had disappeared by 1874.8 Sheep have only recently been 
imported and are not numerous.’ Rabbits were released at some time in the 
last century and increased rapidly, devastating the vegetation and almost 
certainly causing erosion. Latterly they have decreased, probably through 
disease, and in 1957 it was stated that the recolonization of the bared ground 
by vegetation was nearly complete.® 

Cats and rats were both numerous on Ile St Paul in 1874, subsisting alike 
on the birds.® Mice also flourished. The cats have since died out but rats 
and mice remain numerous: the effect of the former on the bird colonies is 
unknown. 

A number of alien plants certainly occur, but the lists and descriptions are 
inadequate to estimate their status. The greater part of the terrestrial in- 
vertebrate fauna is stated to consist of introduced species.® 


Tles Kerguelen 


The Kerguelen archipelago is colder and more barren than Amsterdam and 
St Paul, and has a very poor native flora. Tussock grassland of Poa cookii 
probably once grew on steep coastal slopes, and the famous ‘Kerguelen 
cabbage’, Pringlea antiscorbutica, dominated a unique vegetation type which 
was widespread elsewhere. The two other main vegetation types, both im- 
portant in inland areas are dominated by cushions of Azorella selago and mats 
of Acaena adscendens.®» ®. 7» 8, 26, 50, 51, 52, 58, 73 

The distribution of all these plant communities has been greatly modified 
by the effect of rabbits, liberated on the island in 1874 by an British Transit 
of Venus expedition, in an area where the Kerguelen cabbage was abundant 
and seemed likely to provide suitable food for them.** “Now it is the rabbit 
that has become abundant, and the cabbages have disappeared with many 
other plants whose absence has altered the appearance of the central part of 
the archipelago to an extent unbelievable to one who has not seen it with his 
own eyes.”® The plant community dominated by Pringlea has become 
restricted to small rabbit-free islets and to cliffs,®» 51, 5% while the tussocky 
Azorella heathland has been invaded by Acaena.*! 52 The heavy grazing of all 
types of vegetation has broken the plant mat and allowed severe erosion by 
wind and water; in many places the underlying peat and soil have been 
stripped away and rock and moraine exposed.*> The elimination of the native 
vegetation has been accompanied by the loss of the remarkable invertebrate 
fauna associated with it.®- °6 

Sheep were imported in 1908 to Tle Longue’ and, in 1911, 1000 were liberated 
on Presque’ile Bouquet de la Grye.’?:* A small staff of five or six shepherds 
maintained the flocks, largely for the benefit of the seasonal staff of the 
whaling station at Port Jeanne d’Arc. This venture, interrupted between 
1914 and 1921, was recommenced at Port Couvreux and Tle du Corbeau, but 
abandoned in 1982. In 1949 a staff of about fifty men occupied a new weather 
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station and base at Port aux Frangais:> today the personnel there number 
110.57 A wide range of livestock has been imported. In 1952 sheep were 
landed on Ile Mussel, and later on another small rabbit-free island.® Proposals 
to establish them on other islets would certainly lead to the further reduction 
of the native vegetation. Mules were imported in 1949, the last being killed 
in 195,58 and Shetland ponies, pigs, and cattle are all kept around the mai 
base.> Rabbit grazing is too intense to permit stock raising on any scale on 
the main island, but if these pests can be destroyed the present intention is to’ 
replace them with sheep. Reindeer were imported in 1955 (2 pairs) and 1956 
(1 male and 5 females) and seem to be establishing themselves since the rabbits 
do not compete with them for the lichens which form their main food.® 

Wild dogs have been reported from Iles Kerguelen, and reputed to deed 
from sledge dogs abandoned by the Gauss expedition of 1902,°- °° but this 
has been denied®? and the very existence of the animals doubted.® Cats wer 
present on Ile du Chat in 1874.54 Rats were introduced by whalers in th 
nineteenth century and occur around Port Jeanne d’Arc and perhaps elsewhere. 
Mice were abundant in 1875.54 Dogs and cats from the base at Port auld 
Francais have been stated to constitute a threat to nearby bird and sea 
colonies and to need control,® but on the whole no predator is widely disperse 
and abundant over the whole island. It is rumoured that the introduction o 
mink is now contemplated, and this predator may cause severe damage to 
bird populations. 

Several alien plants had become widespread in natural vegetation on Ile 
Kerguelen by 1903 (Table 2).26 Recent experiments, which involve th 
attempted establishment of species, will certainly increase the number.® 
They will also add to the list of alien invertebrates of which several are kno 
to be numerous around sites of human settlements.® | 

The Kerguelen archipelago is so large and complex that good examples o 
the natural flora and fauna almost certainly remain in the outlying and smalle 
islets and less frequented parts of the group. A detailed study of these is 
much to be desired. 


Heard Island 


Only small areas of Heard Island are ice-free and the vascular plant flor 
numbers seven or eight species only. There are large sea bird colonies. So f. 
as is known there are no established alien mammals or plants.1® 


Tles Crozet 


Like fles Kerguelen, the Iles Crozet are covered, up to about 1200 ft., b 
a dense herbaceous vegetation of tussock grasses, Azorella, Acaena an 
Pringlea antiscorbutica.® Unlike Tles Kerguelen they remain in a relativel 
natural state. Pigs were established on Tle aux Cochons before 1820, an 
by that year had become numerous and fierce.“ They fed partly on tussoc 
grass roots and partly on sea birds, and caused great damage in the pengui 
rookeries, for which reason they were exterminated in the mid- or late nine 
teenth century. Rabbits were said to be abundant in 1878," probably i 
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Tle de la Possession where Pringlea apparently grazed by them was noticed in 
1938 :° in 1959, however, none were seen on this island.®2 Goats were also 
reported from the group in 1875 but no details are available. 


Marion and Prince Edward Islands 


Like the Iles Crozet, this group has a vegetation and fauna allied to that 
of Iles Kerguelen, 41; 6 and this has been little disturbed by man. Permanent 
occupation was only begun in 1947,® since which year the South African 
Weather Bureau has maintained a staff of 12 to 15 men.!° A few sheep were 
imported in 1947 but failed to establish themselves, and a supply is now 
brought annually to the island and killed for meat when required.2° Fowls 
have been kept in confinement with success. No introduced predators are 
reported, nor are any alien plants known to be established in the vegetation. 
A large number of alien bushes and trees have, however, been planted, many 
in soil brought from the Cape, so that the probability of inadvertent introduc- 
tion of therophytes and alien invertebrates is high. 


Islands south of New Zealand and Australia 
Macquarie Island 


Macquarie Island originally supported tussock grassland dominated by 
Poa foliosa on the steeper slopes up to 1000 ft., with herbfield (in which 
Pleurophyllum hookeri is characteristic), bog, and fen on the flatter ground 
and feldmark in the highest and most exposed places.’ 

Sealers were active about the island throughout the nineteenth century, 
and one firm introduced rabbits in 1880.6* Until about 1930 these were not 
abundant, but were noted as attacking the ‘Macquarie Island cabbage’ 
Stilbocarpa polaris.“ Subsequently they have invaded all except the northern 
quarter of the island and virtually eliminated tussock grassland from many 
of the steep coastal slopes.1”: 86 Widespread erosion has been caused and unless 
some natural check occurs (like that reported from St Paul)® the elimination 
of all this vegetation and its replacement by scree seems likely. Grazing is 
also affecting the upland herbfields and gullying is going on.*® 

The island was reported as suitable for sheep in 1915, but was not stocked 
until 1947, since which year a flock of about fifteen has been kept.’” These 
have caused some damage to the vegetation around “Wireless Hill”’, one of 
the few areas which still lack rabbits. Goats were also imported in 1947 but 
later destroyed because of their harmful effect on the vegetation.” Two 
horses were present in 1923. 

Dogs were wild on the island in 1821,°* but later died out; they certainly 
caused some destruction of the native fauna. Cats were also introduced by 
sealers before 18216° and were abundant in 1890-94, when they probably 
‘caused the extermination of the parakeet and banded rail which took place 
between 1880 and 1894.6: 6 Cats were ‘not numerous’ in 1930% but were 
common over the whole island in 1955.1” Rats are numerous and widespread, 
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and were probably also brought by sealers.* One alien bird, the Weka (Gall 
rallus australis) is also abundant on Macquarie Island, having been introducec 
in about 1879.%> 6 Some authors state that it has little effect on native 
vegetation or fauna,” ® but in fact it is certainly destructive of ground- 
nesting birds and has probably been a major cause of the decline of nine 
species of resident petrel.®- 6? Man himself has almost exterminated the Fur 
Seal and reduced the populations of King Penguin and Wandering Albatross.* 

Only three species of alien plant are listed from Macquarie Island, and all 
these are established in native vegetation (Table 2).17 Experimental cultiva- 
tions were carried out on the island in 1915, but none of the species tested 
seems to have become established.™ 


Campbell Island 


Campbell Island lies on the New Zealand shelf and has a fairly rich flora 
with close neozelanic affinities. Tussock grassland covers steep slopes, especially 
around the coasts. Various scrub formations (dominated by Dracophyllum 
and Coprosma with Suttonia) occur low down, while peat bogs occur on both 
lowlands and uplands. The uplands have a wet heath dominated by Rostkovia 
and a discontinuous vegetation covers the highest rocks.”8 

Sheep farming was carried out on Campbell Island from the 1890’s until 
1927, the stock reaching 8000 head, and a shore-based whaling station was 
operated between 1908 and 1914.°- 6-6 About 1500 wild sheep remained in 
1950,?5 and some 950 survive today. They have grazed the tussock grasslands 
selectively, causing the almost complete disappearance of the grasses Dan- 
thonia flavescens and Poa foliosa which were once dominant.” P. litorosais now 
the main species, and is also grazed. ‘‘ The sheep have probably been responsible 
for the exposure of patches of peat which are like ugly scars. ..patches which 
are ever enlarging as the roots of the tussock become exposed and normal 
erosive forces become operative.’’*® However, in contrast to Macquarie, the 
richer flora of Campbell Island includes a species (Chrysobactron rossii) which 
is unpalatable to sheep and which is spreading locally on the grazed cliffs. 
The alien grass Poa annua is also increasing. Sheep grazing is affecting most 
of the larger and most interesting herbs on the island, and Pleurophyllum 
hookeri, perhaps the most interesting, is becoming confined to inaccessible 
rocks. 

At various times goats, pigs, game birds, and guinea fowl have been 
released on Campbell Island, but none is established today. Rats infest part 
of the island, especially near the abandoned sheep-farm buildings.® 

Forty-eight species of alien plants have been recorded from Campbell Island, 
making about one-third of the total flora.?® Most are confined to coastal areas, 
but almost all are spreading and some, notably Poa annua, Stellaria media, 
Cerastium vulgatum, and Sagina procumbens, are widespread. The checking of 
the native vegetation by sheep is greatly assisting this invasion by aliens. 
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Auckland Island 


Auckland lies nearer to New Zealand than Campbell, but resembles it in 
its general features. The main scrub vegetation is dominated by the New 
Zealand myrtaceous shrub Metrosideros lucida and the flora is richer.68> 7 

The island was settled by about seventy Maoris in 1841,‘ and a larger colony 
founded by the Enderby Brothers in 1849 as a shore-based whaling settle- 
ment.?»* This was abandoned in 18524 and the whole population had left 
by 1856;% since then there have been intermittent sheep farming attempts. 
Cattle were imported in 1849 but killed off later by sealers. Others were 
landed in 1895 on the small Rose and Enderby Islands and by 1916 the 
population had overgrazed its range and was suffering from starvation. A small 
number survive today. Sheep and goats have both been imported, but the 
sheep have vanished. Goats are still frequent in the north of the island. Pigs 
were imported in 18974 and have run wild causing considerable local damage 
to the vegetation and making serious inroads on the colonies of ground-nesting 
birds. Rabbits abound on Enderby and Rose Islands, but not on the mainland, 
and have caused severe damage to the vegetation. On Rose Island the popula- 
tion appeared diseased in 1942 and may have been undergoing a check similar 
to that reported from Ile St Paul. 

‘Wild cats are numerous and reported to be destructive of birds, but rats 
and other predators have not been reported.? There are numerous alien plants, 
but their detailed status is unknown. 


Two southern sub-tropical islands 


Although lying outside the southern temperate region, the islands of the 
Juan Fernandez group and St Helena present such well documented cases 
of the human destruction of native floras and faunas that they are worth 
considering here for the principles they illustrate. 


Juan Fernandez” 


The three islands of this group were discovered in 1574, and Mas-a-tierra was 
soon afterwards settled by its discoverer, who introduced goats, pigs and 
donkeys. The goats thrived on the luxuriant sub-tropical native vegetation, and 
became such an important source of meat to the buccaneers of the seventeenth 
century that the Spaniards introduced mastiffs in 1686 to control them. After 
this the goat population declined sharply, but the dogs increased to such an 
extent that they became a danger to humans, and were exterminated by 
1830. After this the goats multiplied again and were estimated to number 
3000 in 1877. They have had a devastating effect on the native vegetation on 
MAs-4-tierra and also on MAas-afuera (where they were plentiful in 1866), and 
severe soil erosion has ensued, especially on the steep slopes of M4s-afuera. 

Several introduced species of plant were early noticed as aggressive weeds 
on Mas-a-tierra. Oats (Avena barbata) and radishes (Rhaphanus sativus) 
covered large areas in 1740, and bramble (Rubus ulmifolius), macal (Aristotelia 


488 MAN AND FLORAS AND FAUNAS OF SOUTHERN ISLANDS 


maqui), and Acaena argentea, which were imported later, have also spreas 
widely. Their success illustrates the ease with which alien species invade | 
disturbed native vegetation, and the history of the islands as a whole show 
how difficult it is to restore an equilibrium once it has been upset. 


St Helena 


St Helena provides a most striking case of the complete and catastrophi 
destruction of a whole flora by a single grazing mammal. The following accoun 
comes from the classic work of Wallace.” 


“When first discovered, in the year 1501, St Helena was densely covered with : 
luxuriant forest vegetation, the trees overhanging the seaward precipices anc 
covering every part of the surface with an evergreen mantle. This indigenous vegeta 
tion has been almost wholly destroyed, and although an immense number of foreigt 
plants have been introduced and have more or less completely established themselves 
yet the general aspect of the island is now so barren and forbidding that som 
persons find it difficult to believe that it was all once green and fertile. The cause o 
the change is however easy to explain. The rich soil formed by the decompose 
voleanic rock and vegetable deposits could only be retained on the steep slopes s¢ 
long as it was protected by the vegetation to which it in great part owed its origin 
When this was destroyed the heavy tropical rains soon washed away the soil an 
left a vast expanse of bare rock and sterile clay. This irreparable destruction wa: 
caused in the first place by goats, which were introduced by the Portuguese in 151: 
and increased so rapidly that in 1588 they existed in thousands. These animals 
the greatest foes to trees, because they eat off the young seedlings and thus er | 
the natural restoration of the forest. They were however aided by the reckless wee 
of man. 

In 1709 the Governor of the island complained that the timber was rapidly ais 
appearing, and asked that the goats be destroyed, to preserve the woods and becaus¢ 
the island was suffering from droughts. The reply was ‘“‘the goats are not tob 
destroyed, being more valuable than ebony’. In 1809 the Governor reported th 
total destruction of the forests, and that in consequence the cost of importing fu 
for Government use in the one year had been £2729-7-8d. About this time large 
numbers of European, American, Australian, and South African plants were 
ported and many of these ran wild and increased so fast as to drive out and exte 
nate much of the relics of the native flora!” 


: 


Summary and conclusions 


Man has altered the flora and fauna of southern islands both by the direc 
destruction of native species and by the introduction of aliens. Direct destruc 
tion has greatly reduced populations of seals and nesting sea birds on man 
islands, and vegetation has been modified by cutting and burning. But b 
far the most radical changes have been produced by the human importatio 
of grazing and predatory animals. Goats have irreparably damaged St Helen 
and Juan Fernandez; in the colder southern islands however their influenc 
has been less marked and they are perhaps not perfectly adapted to the col 
and wet climates prevailing there. Cattle similarly have caused damage onl 
on Tristan da Cunha and fle Amsterdam, both among the warmer island 
considered here. Sheep, pigs, and especially rabbits, have been most destructiv 
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in the southern temperate and sub-Antarctic regions. The most vulnerable 
vegetation type in the islands is undoubtedly maritime tussock grassland, 
but fern-bush, wet heath, and feldmark formations have all been affected 
severely where grazing pressure is high. There is no doubt that in the most 
extreme cases the biological productivity of large tracts of land has been 
permanently reduced owing to the exposure of the ground to erosion and the 
washing of much of its soil into the sea. 

The native island fauna, especially the smaller ground-nesting birds, have 
been severely damaged by rats, cats and pigs, and indirectly by the destruction 
of the habitat by grazing mammals. No endemic flightless land-birds have 
survived on any island into which cats or rats have been imported, and on 
no island has the ground nesting petrel population remained large after the 
establishment of these animals. 

Disturbance of the native vegetation by man and his stock has greatly 
assisted the spread of alien plants. In some cases these could probably 
establish themselves even in undamaged communities, but there is no doubt 
that grazing and burning contribute greatly to the wholesale replacement of 
indigenous species by imported ones. 

In general, therefore, it is evident that island floras and faunas are far more 
_vulnerable to human interference than those to be found in a continental 
region of comparable terrain and climate. To a large extent this reflects their 
- isolation and consequent species-poverty; their simple ecosystems are far less 
well ‘buffered’ against change. It is also evident that if such native floras 
_and faunas are to be preserved for scientific study almost all normal human 
_ ‘farming’ activities must be excluded. Grazing and predatory mammals are 
totally incompatible with natural island ecosystems, and even the cultivation 
of vegetables inevitably increases the rate of establishment of alien plants 
through the impossibility of guaranteeing weed-free seed. 

There are now only a few southern islands which are sufficiently undamaged 
to be worth preserving by such rigorous measures, which must inevitably 
_ impose added discomfort on the personnel of weather stations and other bases 
established there. Nightingale, Inaccessible, and especially Gough Islands in 
the Atlantic; Prince Edward Island, the Iles Crozet, and some of the smaller 
outliers of the Iles Kerguelen in the Indian Ocean; and some of the outlying 
islets in the New Zealand sub-Antarctic groups alone fall into this category. 
In the other islands research should aim at recording as far as possible the 
native floras and faunas before they are lost, and studying the natural 
experiments that are going on through the activities of introduced species. 
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Introduction 


This paper is a report on the preliminary work of a long-term study of the 
construction, use and cultural significance of kayaks among Greenlanders 
living in the Um4naq area of north-west Greenland. 

The author spent from mid-August to late October 1959 at the outpost 
Igdlorssuit, in this area. Igdlorssuit (lat.71° 14’ N., long. 53° 30’ W.) is a 
village of 110 Greenlanders and is one of seven outposts and two dwelling- 
places grouped around the town of Umanaq (population 747). The total 
population of the area is 1865. It has its own church, school, and store, with 
a catechist-cum-school teacher and a trade post manager, both Greenlanders. 

The principal aim of the visit was to observe and photograph the techniques 
of kayaking and seal hunting by kayak in this region. 

The region, well within the Arctic Circle, has a short but warm summer, 
the period of midnight sun extending from early May to the beginning of 
August. Into it discharge two of the four major glaciers of the west coast, 
producing a large number of icebergs throughout the summer. The winter sea 
ice, which covers the waters of the entire area, lasts for 6 to 7 months, dis- 
persing rapidly in early June. 

The author took with him his own kayak-type canoe which he had designed, : 
constructed, and used for cruising on the west coast of Scotland during the 
years 1952 to 1958. In this kayak he took part in, photographed, and observed 
the various aspects of summer seal hunting. 

On arrival at Umanaq he spent a week at another outpost in the district, 
Ikerasak, as the guest of Bent Jensen, a Danish student of Eskimology. 
With Bent Jensen, a start was made in learning Greenlandic and points of 
custom and etiquette. While at Ikerasak, a visit was made to Umanatsiaq, 
a neighbouring dwelling-place, where a systematic recording of constructional 
details of the kayaks, and data of hunting equipment, was carried out. This 
proved a useful basis for later work in Igdlorssuit. 

The life of the villagers is still basically that of the traditional north-wes 
Greenland hunting culture. The main object of the hunt is the seal, ther 
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being five species found in the area. These are the Ringed Seal (Pusa hispida), 
the Harbour Seal (Phoca vitulina), the Harp Seal (Pagophilus groenlandicus), 
the Bearded Seal (Erignathus barbatus), and the Hooded Seal (Cystophora 
cristata). Of these, the Ringed Seal is very much the most common. Seal are 
hunted during the winter by harpoon and rifle at the breathing holes, by 
netting, and in the spring by the shooting of sleeping seals lying out on the 
ice. All travel on the sea ice is by dog sledge, with teams of six to eight dogs 
harnessed in “fan-trace” arrangement. In the summer season, of 5 to 6 months’ 
open water, seal are hunted from the kayak. 

In this way the villagers obtain their main item of diet, seal meat, some 
portions of which are still eaten raw. The skins, half-cured, they can sell to the 
village trade post, or retain for their own use in the making of clothing and 
equipment. The traditional seal skin boots are almost universally worn and for 
kayaking and most heavy work the men still use seal skin trousers. The short 
trousers and thigh boots of the women’s gala dress are also of seal skin. Many, 
though not all, of the kayaks are skin-covered, and much of the hunting gear for 
kayak and dog sledge requires the use of seal skin. The skin of the Ringed Seal 
is used for trousers, boot uppers and certain of the kayak and sledge accessories. 
The skin of the Bearded Seal is used for thonging, e.g. dog whips, dog traces, 
harpoon line; and that of the Harp Seal for boot soles and the skinning of the 
kayaks. 

Construction and appointments of kayaks 


At Ikerasak, Umanatsiaq, and the outpost Qaersut, also visited before 
arrival at Igdlorssuit, a number of kayaks were borrowed both for kayak 
rolling and general use. In Igdlorssuit itself, a detailed study of construction 
and hunting equipment of all kayaks was made, and hunting methods, 
kayaking techniques, etc. were noted. A number of the villagers’ kayaks were 
borrowed for further use and comparison. The techniques of harpoon throwing 
and kayak-rolling were practised, and recorded. Safety factors were noted 
and methods of rescue and assistance were demonstrated. 

The number of Harp Seal caught is insufficient for all kayaks to be covered 
with seal skin and in many cases canvas has to be used. In Umanatsiaq, all 
eight kayaks were canvas covered, and in Igdlorssuit one of the eighteen. All 
canvas-covered kayaks observed were painted white, as were also seven of the 
skin-covered kayaks in Igdlorssuit. The canvas-covered and painted kayaks 
offer the best possible camouflage, but the canvas, being less strong than seal 
skin, cannot withstand the scraping of the first thin sea ice forming in the 
early winter. 

A completely equipped kayak (qajaq) as observed, had the following items 
of hunting gear. The sealing harpoon (wndq) with its detachable throwing 
stick (norssaq) on the right side-deck; the kayak stand (asatdlut) on the 
fore-deck; on which lies the coiled-up harpoon line (aleq) with the harpoon 
head (tikaq); the sealing float (avatag), the inflated skin of a young Ringed 
Seal, on the after-deck; the hunting knife (yajarmiog) on the right fore-deck; 
the white screen (tdlutaq) near the bow; the killing lance (anguvigaq), or more 
often a winter ice-pick (t6g), on the left after-deck, used to steady any small 
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seals or other loads carried on the after-deck; and the towing straps (kalutit) 
kept inside the kayak. These various accessories are held in place by deck 
thongs (targat) of seal skin (Bearded Seal). A small keel-fin (agit) is attached 
near the stern. All the kayaks observed were fitted with a sleeve, or sheath 
(pértaq) of Ringed Seal skin to hold rifle and shotgun in addition to the more 
traditional hunting equipment. This lies on the fore-deck under the “kayak 
stand”. The double-bladed wooden paddle (pautit) is about 5 in. broad. 

The kayaks are kept on wooden racks (qdinivit), some communal, some in- 
dividual, raised out of reach of the dogs. In this part of Greenland the dogs roam 
loose around the villages and are never tethered in any way. The kayaks generally 
lie in upright position with a cover over the manhole, with all the hunting 
gear in place. They are lashed down as a precaution against strong winds. 

A hunting kayak, typical of those used in Igdlorssuit, was made to the 
author’s measure by one of the Igdlorssuit hunters. The all-wood framework 
was completed by this man, working alone, in 6 days. The split wood for the 
bent frames, the hoop for the manhole coaming, and the common joiner wood 
used for all other portions of the framework, were bought from the village 
store, all being imported from Denmark. The main strength of the skeleton 
itself lies in the gunwales and deck spars, mortised and tenoned together 
Certain of the spars are tied in place with cord. The ends of the bent frames are 
loosely socketed into the underside of the gunwales, and in no way secured. 
in due course the skin of the kayak holds these in place. The keel strip anc 
two stringer strips are attached to the frames by steel pins. The carefully 
shaped bow and stern pieces are tied by cord to the gunwales, and nailed t« 
the keel strip. The stringer strips are left unattached at bow and stern. Thess 
stringers are so attached to the bent frames that they le in a continuatior 
of the plane of the gunwale sides, which gives the finished kayak its inclinec 
flat sides. The bottom of the kayak is almost flat. The resulting cross-section 
of “hard chine” form, gives the kayak a stability greatly in excess of wha 
might be expected of so narrow a craft. 

The skinning of the kayak is a woman’s job, six women working for on 
day to complete it. The four Harp Seal skins to be used are depilated an 
soaked in sea water for 2 days to render them entirely soft. They are the 
sewn together and trimmed to the total length of the kayak. At each end th 
skin is sewn into sheaths, or pockets, about 12 in. long, and these are fitte: 
over the bow and stern pieces of the framework. The skins are tightly lace 
with cord over the hull, and those along the centre of the decks are sewr 
Finally the manhole coaming, which is not fixed to the framework of the kayak 
is worked into place. This is done by the skin of the kayak being stretche 
over small bone pegs inserted around the rim of the hoop. All sewing in th 
skinning of the kayak is with double seams, the stitches only half penetrating th 
skin. In this way a remarkably watertight seam is achieved. On drying ou 
the skin is tightly stretched over the frame. The deck thongs with their variot 
bone toggles are tightly lashed in place, the bone nipples on bow and ster 


are added, a strip of bone to protect the keel at the bow is attached, and tk 
kayak is complete. 
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The various items of hunting gear were also made for the author’s kayak 
which was finally complete in every respect, but for the body towing strap, 
and the harpoon line. This kayak has been brought back to Europe for further 
practice and experience. 


Preparation for use 


The launching of the kayaks observed was from the village beach at Igdlors- 
suit and Qaersut, and from rock ledges at Ikerasak, Umanatsiaq, and Nigat- 
siaq. In the latter method the kayaker steps into his fully floating kayak, 
which is steadied by the paddle being held at right angles to the kayak. One 
blade is wedged under the thongs of the fore-deck; the free blade, being thus 
some 5 in. submerged, restrains the kayak from any tendency to capsize. 
The kayaker sits down on the after-deck and, with a pull on the fore-deck 
thongs, forces himself into his seat, a folded sealskin on the floor of the kayak. 
Where the launching is done from a beach, the kayak is placed half in, half 
out of the water pointing to the shore, in order that the keel fin, near the stern, 
may be clear of the bottom. When ready the kayaker is generally helped by 
someone at the bow easing the kayak fully into the water; if necessary, 
however, a kayaker can manage alone. 

When hunting by kayak the hunters generally wear a white anorak and 
white topped cap, to add to the camouflage of their white painted kayaks and 
_ the white screen. To an unwary seal the hunter presents the same appearance 
as a lump of floating ice. A waist band of Ringed Seal skin, reaching almost 
to the armpits, is worn to prevent water washing into the manhole; this is 
the “‘half-jacket”’ (twvitsoq). The “‘full-jacket”’ (tuvilik) was only seen used in 
practising kayak rolling. This is also of seal skin, fitting tightly around face 
and wrists, and the rim of the manhole. Mittens (drgatit) of Ringed Seal skin 
were used in the autumn. 


Rolling a kayak 


Kayak rolling (kingussaqdtarneq) is the technique by which a kayaker on 
capsizing is able, by allowing the kayak to go fully upside down, to bring 
himself upright on the other side by making a special sweep of the paddle and 
body. The risk of capsize in rough weather, from a sudden violent disturbance 
of the water caused by the breaking of an iceberg, or by the attack of a wounded 
Hooded Seal, can never be discounted. Thus a knowledge of kayak rolling is 
a virtually essential safety precaution. The average dimensions of the kayaks 
observed in Umanatsiaq and Igdlorssuit were approximately 16 ft. 9 in. 
length, 194 in. beam, and 7 in. draught, dimensions well suited to rolling. 
Of the eighteen active kayakers in Igdlorssuit, thirteen could roll and most 
of them by a number of methods. Five kayakers could not roll, of these two 
were young hunters who had only been kayaking for one or two seasons. The 
six older men in the village, who no longer kayaked, were all skilful kayak 
rollers in their younger days. 

The basic kayak rolling technique observed is that in which the roll is 
begun with the paddle blade held on the surface of the water near the kayak’s 
bow. The necessary purchase is obtained from the lift provided by sweeping 
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the paddle across the surface of the water, through an arc of at most 90°. 
A skilful roller will only need to sweep the paddle through 25-30°. There are 
two common methods of holding the kayak half capsized, with the body in 
the water, by gentle sculling action of the paddle. This position can be main- 
tained for perhaps a minute or more, with the face clear of the water. A firm 
pressure on the paddle restores the kayaker to an upright position. 

At different times four of the Igdlorssuit hunters demonstrated kayak 
rolling. One of these four was the best kayak roller in the village and demon- 
strated fourteen methods; this was the greatest number observed. One 
man could roll with the paddle held under the keel of the kayak and also 
with the throwing stick alone, these in addition to the more orthodox methods. 
There were three men who could roll by more than ten methods. There are 
altogether seventeen methods known in Igdlorssuit. Certain methods used 
in neighbouring districts were also described. These are rolling with the harpoon 
as done in the Upernavik district to the north of Umanaq, and rolling with the 
hands alone, the two hands being held together, which was done by one man 
in the outpost Sarqaq in Disko Bugt. In all there are twenty-one methods in 
current use in and around the Umanaq area. 


Hunting by kayak 

A part of the traditional Eskimo hunting culture was the establishment of 
hunting camps during the summer beside waters in which the seals were 
plentiful. Whole families with all their possessions would spend the summer 
living in skin tents, sometimes at considerable distance from the permanent 
winter dwelling place. The villages are nowadays permanent abodes the year 
round. Although communal houses are now a thing of the past, the various 
villages of the area show a variety of types of one family house. These range 
from the traditional type of a single-room dwelling with stone and turf walls 
some three or more feet thick and a flat roof, to the modern all-wood, pitched 
roof, Danish style of two-, or more, roomed house. There are also many of com- 
posite type, having the traditional turf walls covered by a wooden pitched 
roof enclosing a storage loft. Apparently on account of the possession of these 
relatively valuable houses and the presence of the village trading posts, the 
old practice of setting up summer hunting camps has been almost abandoned. 

Now if the waters around the village are not visited by the seal, there is a 
possibility of the people going short of meat. During the author’s stay in the 
village, while the hunters were regularly kayaking in search of seal, only one 
Ringed Seal was caught by a hunter based on the village. All other seals 
were caught by men who had taken their kayaks with them when visiting 
their shark lines by motor boat. In September two weeks passed without a 
single seal being caught. 

In villages where they are owned, it is common for three or four men 
together to make week-long hunting trips by motor boat. The author joined 
three men on such a trip. Kayaks and camping gear were carried on board 
the boat, a 20 ft. inboard motor boat with “Dan” motor, owned by two 
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brothers. The trip was of 6 days into the Karrats Isfjord, 34 miles to the north- 
east of Igdlorssuit. A small canvas tent was used and four camps made in 
the course of the trip. The hunters made two trips every day by kayak, each 
of about four hours. The second trip of the day was generally in the afternoon, 
when the light would be too poor for photography. The author, in his Scottish 
kayak, therefore accompanied one of the hunters on the morning trip, begun 
before dawn, and was able to observe and photograph the seal hunting from 
the closest possible range. 

The technique observed was to stalk the seal, crouching low and motionless 
behind the white screen whenever it turned in the direction of the hunter, 
until within range of a shotgun. The seal, if alarmed, can dive and swim so far 
as to be out of sight to the hunter on its next surfacing for breath. In stalking, 
the hunter depends on the camouflage afforded by his white anorak and head- 
gear, the white screen on the bow, and, in some cases, the white painted hull 
of the kayak. Under ideal conditions with seal straight ahead, and unalarmed, 
the hunter has a good chance of being able to approach within range of shotgun, 
or even harpoon. The recoil from a shotgun is sufficient to capsize the kayak, 
so a seal can only be shot when straight ahead. The chances of the seal 
surfacing directly ahead are, of course, remote and many escape. Often the 
seal is first seen from a considerable distance and then, while it is submerged, 
the hunter will approach to where he gauges it will next appear. Ifa relatively 
thin seal is killed with the rifle it may sink too quickly to be harpooned, and 
thus be lost. For this reason the seal is always wounded first with the shotgun 
and can then more readily be approached and harpooned from close range. This 
may not always be easy. On one occasion a good hour was spent before the 
seal could be secured, although already four times shot by shotgun. 

The harpconing of the seal is the most essential feature of this hunting 
technique. The 7 ft. harpoon, with harpoon head in place on the 10 in. bone 
foreshaft, lies ready on the side-deck, pointing astern, with the throw stick 
uppermost. At the moment of harpooning the hunter lifts his paddle well clear 
of the water and raises the harpoon high, this rotating it to point forwards. 
Leaning well back he vigorously hurls the harpoon, holding only to the throw 
stick which hinges free to act as.an extension of his arm, giving added force 
and control to the flight of the harpoon. The striking of the seal, and the seal’s 
immediate dive, combine to break free the foreshaft, on its loop of thong, 
releasing the harpoon head and allowing the wooden shaft to float clear. The 
harpoon head, of toggle form, swivels round to give a firm anchorage to the 
40 ft. line with its inflated float. The hunter, his throw stick quickly taken between 
his teeth, throws the sealing float out to the side of the kayak as the diving 
seal jerks out the coiled line. Thus harpooned, the seal cannot escape and can 
be recovered when dead, even in the event of its sinking. Once it has been 
harpooned the capture of the seal is certain. It is killed with one shot of the 
rifle and towed back to camp. 

First of all the dead seal is pulled to the side of the kayak, and the 
harpoon head removed. Two towing straps are attached, one to the cheek and 
the other to the belly, by means of small incisions in the skin. The cheek 
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strap is a long skin thong with a bone toggle at each end, one of which serves 
as a handle, and the other as a wedge in the eye opening. Part way along the 
strap is another bone toggle, which is wedged under the end of the fore-deck 
thongs. The effect of this is to turn the seal on its back and to hold its head 
tightly against the side of the kayak. The body strap has similar toggles at 
each end, and a small bladder (avataussaqg) midway along its length. The 
toggle on the body strap, holding the seal against the side of the kayak, is a 
9 in. bone pin which is slipped under the after-deck thongs, pointing forwards. 
The seal is then released to float, supported by the body strap bladder, while 
the hunter re-arranges the harpoon, harpoon line and other items of his 
hunting equipment. Then the seal is recovered and attached to the left side 
of the kayak ready to be towed home. By this method of attachment, one 
sharp pull will release the toggle of the cheek strap, while the drag of the 
seal’s body will free the toggle of the body strap, and the body will float free, 
supported by the body strap bladder which also acts as a marker. The hunter 
can thus rid himself of the encumbrance in case of emergency, or in order to 
stalk another seal. 

Should a hunter kill more than one seal, the bodies are all towed on the 
left side of the kayak, one fastened behind the other, with only the first seal 
attached to the kayak. The skinning, back in the village, is a woman’s job. 
For this the women’s knife is used, with toggle hand-grip of bone, and crescent- 
shaped blade. During the hunting trip the men skinned only those seals 
necessary to maintain the daily supply of meat. This was invariably eaten 
boiled, with the exception of certain portions, in particular the liver, which 
was eaten raw on the initial cutting open of the seal. 

Two nights were spent at Umiamako, the point of land separating the 
Rinks Isbre from Umidmako Isbre. Here they joined a hunting party of 
twelve men from Nigatsiaq, who had travelled by kayak as these villagers had 
no motor boats. This provided an admirable opportunity to observe a sizable 
party of hunters engaged in their traditional summer seal hunting away from 
the more Europeanized village environment. During the 6 days of the trip. 
two short visits were paid to Nigatsiaq, the most northerly village in the area. 

In the course of the trip eight Ringed Seals were caught by the Igdlorssuit 
hunters, while twenty-six others were seen, but escaped. Two Harp Seals were 
among those caught by the Nagatsiaq hunters at Umidmako. The autho: 
observed the killing of four seals, and the unsuccessful stalking of six. During 
the stay in Igdlorssuit, one Bearded Seal and a number of Ringed Seal were 
caught by men out by motor boat to inspect the shark lines. 


Future studies 


During the coming years it is intended to continue this preliminary in 
vestigation to cover the entire Uménayq area in a detailed and systemati 
study of all aspects of kayaks and kayaking. It is to be a joint project by 
Bent Jensen and the author, and will form part of Bent Jensen’s long-tern 
study of the social life and its Eskimo background in the Umanaq area. 
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INSECT HABITATS IN ANTARCTICA* 


BY J. L. GRESSITT AND R. E. LEECH 
[MS received 4 October 1960.] 


About fifty species of terrestrial arthropods have been collected in Ant- 
arctica;!» 2 these include mites, ticks, springtails, sucking lice, biting lice and 
flies. The mites include both free-living and parasitic forms, the springtails 
and flies are free-living, and the ticks and lice are parasitic. The ticks, parasitic 
mites, and biting lice are associated with birds, and the sucking lice with seals. 
The number of species are about equally divided between free-living and 
parasitic forms. The ability of insects and mites to survive the very low 
winter temperatures and frequent strong winds of Antarctica is of considerable 
interest; Judged in relation to commonly accepted ideas of tolerance, the 
environment is extremely forbidding. 

The parasitic forms, of course, are dependent upon their hosts for their 
dispersal, and they benefit from the hosts’ body warmth. Studies at Macquarie 
Island on a sucking louse parasitic on the Elephant Seal showed that the tem- 
perature of the host’s skin in the sea ranged from 10 to 12-5°C.; the sea 
temperature was 8-5° C.3 Such studies have not yet been made in the true 
Antarctic, where the sea is much colder and where the seals spend most of 
_ their non-feeding periods lying on ice. Yet Weddell Seals infested with sucking 
lice have been taken south of Cape Armitage, in lat. 77° 54’ S., near to the 
southernmost limit of their range. 

The free-living arthropods in Antarctica are found in many situations, 
including brackish and freshwater ponds, snow-melt streams, old lava flows, 
scree slopes, moraine deposits (including moraine on moving ice), exposed 
basalt, marble, sandstone and other rocks, and soil when present. Insects 
have been found in Antarctica from sea level (at Marble Point, in lat. 77° 25’ S., 
and the foot of Mount Discovery, in lat. 78° 18’ S., by Gressitt), to 1,650 m. 
(in lat. 72°17’ S., in Dronning Maud Land, by Wilson), and from 150 to 600 m. 
at the southernmost points recorded® (near Beardmore Glacier in lat. 83° 55’S., 
by C. H. Tyndale-Biscoe). In general, free-living insects and mites are associated 
with plants, but sometimes the association is not obvious. The plants found 
in most areas of exposed rock in Antarctica are algae, lichens and mosses. 
In certain more northern areas, such as Graham Land, fungi, liverworts, and 
grasses occur. More species of insects are found in such places. However, the 
plants, particularly lichens, seem to be more tolerant than the insects, and 
are often found without insects. On Thurston Peninsula (Island), and nearby 

islets, in lat. 71° to 72° S., Leech found plants but no insects, but the time 


ashore was extremely limited. 
* Partial results of work under the U.S. Antarctic Research Program, supported by 


a grant from the U.S. National Science Foundation. 
+ Bishop Museum, Honolulu. 
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In favourable environments, both mites and springtails may be found in 
great numbers. Lice on the penguins, skuas and seals in McMurdo Sound 
occurred in very small numbers, requiring much searching of the feathers or 
fur. 

Despite the variety of environments inhabited by insects, they are not 
necessarily to be found in all places free of ice or snow during the summer. 
Many areas are too dry, too exposed, too cold, or are otherwise unfavourable. 
Presumably nearly all areas populated by insects are covered with ice and snow — 
in winter. In some such places only thin, or temporary, snow or ice cover is _ 
maintained. The strong winds which generally blow on the continent clear the | 
snow from many capes, ridges, steep slopes and similar topographic features 
and expose the substratum, at least during part of summer. Certain valleys 
are free of ice and snow and have no available moisture on their floors. This | 
may be the result of temperature increase caused by increased pressure of : 
winds from more than one source, or the result of winds keeping the precipita- | 
tion confined to the surrounding mountains and the sublimation of snow in | 
the dry air of the lower parts of the valleys. In these valleys, such as the Taylor 
Glacier Dry Valley (visited by Leech), the Wright Glacier dry valley, and 
Victoria Valley (visited by Gressitt) of the Victoria Land coast near Marble 
Point, the floors are generally too dry to support insect or plant life. These 
are the valleys where 1,700-year-old mummified seal carcasses are found. 

Environments favourable to insects are generally exposed to the sun; 
northward-facing slopes are consequently most suitable. In addition to 
proper exposure to the sun, some protection from wind is helpful, but probably | 
not so critical. Moisture, and food in the shape of algae and mosses, are of 
great importance. Where the substratum is dry for any protracted period, 
insects are not likely to survive. Varying degrees of dampness can be tolerated, | 
but there is considerable local migration from drier to damper areas, or from | 
wet to slightly less wet areas, as local circumstances change with the season. 
In general, the insects are dependent upon the melting of snow or ice. Thus | 
the populations tend to be on slopes which receive seepage water from perma- 
nent ice, or accumulations of ice or snow which last much of the summer. If 
the areas do not remain damp from seepage, the insects may move up the 
slope as the ice recedes to keep within the damp zone; if they do not move, 
they may die. 

There is evidence that insects are distributed locally by winds as springtails 
were taken in air nets over land and water.’ If Antarctica was formerly still 
more ice-covered than it is now, the ancestors of the present free-living fauna 
may have immigrated in air currents from other continents or sub-Antarctic | 
islands. There is also other evidence of local dispersal and much ecological 
data is shortly to be reported. 

Among the favourite niches of mites are the undersides of smooth-bottomed, 
loose, usually small, rocks, often of shale, lying on alluvial soil or near the 
beds of temporary streams where melt water flows or seeps during the warmer | 
part of the day. The rocks do not always bear evident plant growth, but there 
are generally at least algae in the ponds, streams, or damp soil nearby, or 


Lichen growth from a nunatak in Hood Glacier, Ross Dependency. Both 
collembola (Xenylla and Anurophorus) and mites were found 


Black springtails (Gomphiocephalus hodgsoni) on underside of voleanic rock at Cape 
Royds, Ross Island, with white moulted skins. Adults about 1 mm. in length 


Photographs by C. H. Tyndale-Biscoe 
(Facing p. 502) 
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lichens on some rocks. Another common niche for mites is provided by 
cavities in porous volcanic rock, like the kenyite at Cape Royds, Ross Island, 
or scree slopes on Observation Hill, Cape Armitage, Ross Island. At the foot 
of Mount Discovery, in lat. 78° 18’ S., mites were found under small rocks on 
a slope of loose moraine, on moraine and ice hills moving because of pressure 
from a glacier, and the edge of the Ross Ice Shelf. Algae were present, but 
no lichens were seen close by. 

Springtails are found in similar environments, but seem not to be quite so 
widespread or tolerant as mites. Occasionally both mites and springtails can 
be found under the same rock. They are often found in numbers under stones 
bearing lichens, and in favourable weather they may be found crawling about 
on the exposed surfaces of lichen-bearing stones or rock outcrops. They seem 
to prefer slightly damper situations than do many of the common oribatid 
mites. Springtails are also common among moss roots, whereas mites seem 
to be rarer there. 

The wingless chironomid fly, Belgica antarctica, of Graham Land, in lat. 
65° S., long. 62° W., breeds in brackish coastal water.? The winged chironomid 
fly, Podonomus steineni, in the South Shetland Islands also breeds in brackish 
water. Leech found it at the water’s edge in the crater hole on Penguin Island, 
in lat. 62° 05’ S., long. 57° 55’ W. This water roughly maintains the level of 
the sea, seeping in through the rocks, but is diluted with snow-melt. Torres 
has described the biology of this species in detail.® 

Probably all of the free-living Antarctic insects are frozen for much of the 
long winter period. In summer they are intermittently active, being governed 
by the temperature in the microhabitat. Although air temperatures a few 
millimetres above the substratum are almost always below freezing in many 
of the environments inhabited by insects, the actual rock or other bare 
surface absorbs heat in the continuous summer sunlight. As soon as the 
temperature at the surface is above freezing, the insects become active, 
consequently the direction of exposure permitting maximum absorption of 
solar heat is probably critical. On days when the sun is obscured, one may 
overturn rocks with inactive mites or springtails and quickly bring them 
into activity by exhaling on them. 

There does not seem to be any definite season for mating or maturing. Early 
in the season Leech found several stages, nymphs and adults, under rocks that 
had just been uncovered from the previous winter’s snow. Apparently when 
the winter freeze-up sets in, the insects turn dormant at whatever stage of 
development they have reached. 

Both mites and springtails have recently been found as far south as lat- 
33° 55’S., by C. H. Tyndale-Biscoe. At this latitude, it is very likely that 
femperatures during the long sunless winter are below —65° C. for very long 
periods. It will not be easy to obtain winter temperature records in the type 
of situation on the nunataks or ridges where these arthropods were found. 
However, controlled temperature tolerance tests in the laboratory will provide 
approximate information on the degree of cold which these animals can survive. 
3ome incomplete tests described by Dalenius and Wilson’ indicated that the 
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lower limit of tolerance of the oribatid mite Maudheimia wilsoni, in Dronning 
Maud Land, in lat. 71° to 72°17’S., is between —85°C. and —70°C., and 
probably close to the latter figure. They also found that considerable develop: 
ment took place at temperatures well below freezing. 

Regarding reaction to light, apparently most of the mites and springtail: 
of Antarctica are negatively phototropic. Although they become active wher 
the sun warms the rocks, they prefer to be in darkness under the rocks, at 
least when the sun is shining. 
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After this article went to press, K. A. J. Wise, a New Zealand member o: 
Bishop Museum’s team in Antarctica, obtained the highest known altitude 
record for insects on the continent. This was in the Mount Gran-Willett Range 
area, in lat. 77° 10’S., long. 160° E., and the figures were 1830 m. for Collem. 
bola and 1865 m. for mites.—Ed. 
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Introduction 


4 By irne the Antarctic summers of 1958-59 and 1959-60, oceanographic 
survey work was carried out in the Ross Sea by members of the New Zealand 
Oceanographic Institute from HMNZS Endeavour.1:2 Photographs of the 
sea bed were taken at nine of the forty-nine stations occupied, and at seven 
of these stations bottom samples were taken with trawls and grabs. 

The detailed examination and description of geological, hydrological and 
“biological material collected during the two cruises is in progress. In this 

_article the bottom fauna, shown in representative photographs, is described in 

terms of the broader taxonomic groups, and unusual features of this fauna 

are related to peculiarities in the environment. 

_ The underwater photographic equipment used consisted of a 35 mm. Robot 

camera and electronic flash units enclosed in pressure-resistant, water-tight 
cases, mounted one above the other in a tripod standing about 6 ft. high 
(see photograph facing p. 508). The camera was fitted with a supplemen- 
tary lens to correct for chromatic aberration introduced by the water/air 
interface, and the shutter was operated by a magnet which approached the 
camera when the tripod touched the bottom. 

A series of exposures could be taken at one lowering if the camera was 
raised clear of the bottom between each, and time allowed for the flash unit 
to recharge. If the ship was rolling while on station, an excess of wire had to 
be paid out immediately the camera touched the bottom, so that the camera 
was not bounced on the bottom by the swinging boom; while if the ship was 
drifting in a current, or before a wind, the camera was lifted from the bottom 
as soon as possible to avoid dragging. 


Results 


The positions of the stations at which the bottom photographs described 
here were taken are shown in the sketch map. The fauna shown in the photo- 
graphs is briefly described below. The field of view of each photograph is 
approximately 0-75m. wide in the foreground and 1 m. deep. 
__ * New Zealand Oceanographic Institute, Department of Scientific and Industrial 
Research, Wellington. 
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Station A468, 110 m. 


This photograph is one of three taken as the ship drifted across a flat-toppec 
steep-sided seamount, surrounded by water over 350m. deep. All three 
photographs show a similar density of animal life composed mainly of sponges. 
polyzoans and gorgonaceans. In the photograph a crinoid is visible clinging 
to a sponge upper left, two arms of a starfish extend into the picture top left. 
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Stations in Ross Sea at which sea bed photographs were taken. 


and a small fish may be seen resting on a patch of lamelliform polyzoa to] 
right. The anterior portion of a dendrochirote holothurian is visible lower lef 
and the expanded tentacles of several tubicolous polychaetes are also visible 
A westerly directed surface current of about 14 knots was noted at thi 
station and such a current is also indicated in the charts of the area. 
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Station A 468. Depth 110m. A dense growth of filter-feeders 


Four photographs of Antarctic bottom fauna, Ross Sea 


(Facing p. 506) 


Station A 469. Depth 64m. Molluse shells and starfish predominate 


Station A 472. Depth 391m. Polyzoa, brittle stars and tubeworms 


Station A 518. Depth 75 m. Seaweed and sparse mixed fauna 
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Station A469, 64m. 


When this station was occupied the ship was moored against the ice about 
300 m. from Hut Point, in McMurdo Sound. Three photographs were taken 
at one lowering of the camera. The photographs all show almost the same 
area and were taken at intervals of about 5 minutes. 

Molluscs on the whole are relatively inconspicuous among the Antarctic 
bottom fauna, but this station was an exception. Most of the shells shown in 
the photograph are of Limatula hodgsoni. The sediment was of muddy sand 
containing shell and rock fragments and heavily matted with sponge spicules. 
In the grab samples living specimens of L. hodgsoni occupied cavities immedi- 
ately below the surface of the deposit. A live individual with tentacles ex- 
tended may be seen in the photograph on the dark patch of deposit below the 
centre of the picture. In a photograph taken about 5 minutes earlier, the 
starfish visible to the right and beyond this shellfish is closer to the position 
of the shellfish, but the latter is not visible—presumably having retracted 
into its burrow owing to the proximity of the starfish. The common starfish 
in the photograph is Odontaster validus; also visible is another species of starfish, 
a sea anemone, a species of lamelliform polyzoa, sponges and, bottom right, 
a trophon gastropod, a pycnogonid and a second species of lamellibranch. 


Station A472, 891 m. 


- This photograph was taken in deep water in McMurdo Sound. Six individuals 
of a sabellid tubeworm, which is perhaps most easily located by the curved 
shadow cast by its narrow tube, the tubes of other polychaetes and six species 
of polyzoa are visible. A gorgonacean extends out of the photograph at left 
centre. A pipe connexion, dropped from one of the ships moored against the 
ice above, lies right of centre and it has been suggested by H. B. Fell that 
the animal immediately below, and to the right of it, is a crinoid. There are 
about eight ophiuroids present. The bulbous object left of centre may be a 
group of tunicates. 


Station A518, 75 m. 


This photograph was taken in the lee of Beaufort Island, just off shore from 
an Adélie Penguin colony. In density of fauna and appearance of sediment 
it resembles photograph No. 3, although it comes from shallower water. There 
are visible in the photograph two ophiuroids, six starfish, clumps of polyzoa 
and several tube worms. A small echinoid lies lower centre, and below it is 
what is probably a skeletal plate of a barnacle of the genus Hewelasma. The 
dark mass bottom left, and the similar fragments scattered over the photograph, 
are probably seaweed. A gastropod is visible on the left. There are three 
gorgonaceans looking like bottle-brushes and, part of the way up the stem of 
one of these, a dendrochirote holothurian with tentacles extended is visible. 
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Discussion 


The abundance and variety of animal life on the sea bed adjacent to the 
continent is in marked contrast to the barrenness of the Antarctic landscape. 
Unusual features of the environment which may affect the composition of the 
bottom fauna are the atypical continental shelf, the irregularities of the sea 
bed produced by glacial erosion and the deposition of poorly sorted ice-borne 
sediments and, also, the bloom of diatoms in the surface waters during the short 
summer season. 

Most continents are surrounded by a shelf extending out to a change in 
slope in about 70 fathoms. Such shelves are probably built by coastal erosion 
and by the deposition of sediment derived from the surface of the adjacent 
lands. On the evidence so far available, the Antarctic continent, apart from 
minor exceptions, lacks such a shelf. Instead, in several places around the 
continent, particularly in the Ross Sea, there has been found a deep fairly 
level shelf, the edge of which occurs in from 200 to 300 fathoms. 

The coast of Antarctica is for most of its length protected from waves by 
glaciers or pack ice and, because the surface of the continent is almost entirely 
covered by ice, there is no, what one might call, continental fallout, or river and 
wind-borne organic and inorganic sediment, to contribute to a continental 
shelf and to the food of the organisms of that shelf. 

The photographs show a predominance in the bottom fauna of animals which 
feed on particles suspended in the water over the bottom, rather than by 
ingesting the bottom sediment. Filter-feeding sponges, coelenterates, poly- 
zoans and polychaetes are abundant, while filter-feeding molluscs and echino- 
derms are also present. 

This bottom fauna may be contrasted with that found in Arctic waters 
where molluscs, polychaetes and ophiuroids usually predominate.* 

What environmental factors bring about this observed abundance of filter- 
feeders in the Antarctic coastal bottom fauna? Such factors probably include 
the absence of organic debris from continental fallout, coupled with an 
abundance of phytoplankton, and the nature of the sediment, ice deposited 


mud and rubble which in many places provides attachment surfaces for 
sedentary organisms. 
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Under-water camera being lowered off Cape Crozier, Ross Island 


(Facing p. 508) 


Pack dogs on upland north of Le Feuvre Inlet, 
Prince of Wales Island 
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PACK DOGS IN THE CANADIAN ARCTIC* 
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id efore the Eskimo economy had been much affected by the advent of whites, 
pack dogs were a common means of summer transport in most if not all 
parts of the Canadian Arctic. Among the changes which have led to less 
inland movement in summer are the attraction of settlements at “ship time”, 
the increase in bulk and weight of the average Eskimo family’s personal effects, 
the increased reliance on bought food, the advent of boats and modern 
weapons, and the decline of the mainland caribou. Also, the availability of 
steel-shod dog sledges and the increased size of dog teams have, in some areas, 
made it more convenient to use a sledge in summer than to use pack dogs. 
However, sledge travel is not suitable for a small party of whites on a single 
summer trip, as a large team is needed and sufficient dogs and dog food may 
be difficult to obtain. We have found the use of pack dogs both convenient and 
economical, particularly for reconnaissance work, where freedom to spend 
varying amounts of time in any place along the route is a requisite. The reduc- 
tion of weight of one’s personal pack increases the pleasure of travelling and 
facilitates work along the way. We have used from one to four dogs, depending 
on their availability and upon the amount of dog food which can be obtained 
before starting and en route. Five is probably the maximum number of pack 
dogs that a man travelling alone would want to look after, as loading in the 
morning and adjusting packs during the day are time-consuming tasks. 

The basis for the simpler Eskimo dog packs is the ordinary winter sled 
harness. Jenness! gives the following description of those used by the Copper 
Eskimos. 


Dog packs were flat sheets of seal skin, oval in outline, and perforated with holes 
along the two longer sides for cross lacings. Each end was filled like a bag, and the 
middle section left empty so that it would lie flat on the dog’s back. The trace of 
the harness was drawn down over one side bag, under the animal’s belly, and up 
over the other side bag; it was then pulled taut, and fastened to the end of the 
harness.... 


A similar arrangement was seen at Pelly Bay in 1956. However, Eskimo dog 
packs not unlike those used by us and described below are illustrated by 
Birket-Smith,? and several examples are in the National Museum of Canada. 

The packs we have found most convenient are illustrated in the figure, and 
may be made as follows. The two ends of a strip of 10 oz. duck, 68 in. by 20 in., 
are folded back to within 8 in. of each other, and the long, side edges lying 

* A contribution of the Canadian Wildlife Service, National Parks Branch, Department 
of Northern Affairs and National Resources, Ottawa. 


+ Biologist, Canadian Wildlife Service. 
{ 87 Linden Terrace, Ottawa. 
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together are connected by strips of duck about 3 in. wide, which form the 
front and back edges of the two bags. The ends of a loop of webbing, long enough 
to slip fairly easily over the dog’s head, are sewn on near the top of the inner 
pair of front seams. The pack is held in place by a two-piece leather girth 
strap (not shown in the figure) fitted with a strong buckle. The ends of the 
straps are sewn to the back of the pack well up toward the top, and within 
2 or 8 in. of its rear edge. The single pack-cover is a strip of duck, 17 in. by 
16 in.; with tapes sewn near the corners on the longer edges. The cover is 
placed over the openings of both bags and the tapes are tied to counterparts 
sewn to the outer sides of the bags, about half-way up. By tightening these 
tapes, the bottoms of partially empty bags can be lifted and pulled outward 
from the dog’s legs. We have found that light, waterproof bags made to fit 
into the sides of the pack are useful in keeping goods dry, in transporting wet 
articles such as fresh fish, and in making and breaking camp in wet weather. 


: seas 
Dog pack used in the Canadian Arctic. 


A makeshift pack may be made by sewing up the top of a suitably sized 
provision or flour bag and making an opening along the centre of one side. 
A neckpiece can then be attached, or the front of the bag tied to the side 
pieces of the winter harness. A piece of cord wrapped over the bag and under 
the dog takes the place of the girth strap. A tent can be carried by simply 
folding it to an appropriate size, and placing it on the dog’s back over the 
harness, which is then folded back and attached by the trace to the side pieces 
of the harness near the collar, and bound around the middle. Tent poles may 
be dragged by attaching one end to the side of the harness. 

The bags must be packed with care; the two sides should be balanced for 
weight and bulk, and no hard angular items should be allowed to chafe the 
dog’s flanks or legs. A small piece of caribou skin, which can be used as a pad 
under one’s sleeping bag at night, is useful for lining the side of the pack facing 
the dog’s flank, and if it is curled around the front and back edges, it will also 
give some protection to the legs. Heavy items placed towards the bottom of 
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the pack help to give balance, but it should be borne in mind that in that 
position they are most likely to get wet when, as frequently happens, the dogs 
walk into pools to cool off. 

In the morning when the packs are first put on it is often necessary to make 
small adjustments so that the two sides balance perfectly. A few ounces 
transferred from one side to the other will usually make the difference between 
a well-balanced pack and one that keeps slipping. Several small items should 
therefore be left near the top for this purpose, or, if the packs are light, small 
stones may be added to one side. If the bottom of the pack is too broad or 
too tightly packed the dog may rub the forward edge of his hind leg, or the 
_rear edge of his front leg, on a corner resulting in loss of hair and abrasion of 
_ the skin. The injury can be produced very quickly. It is therefore necessary 

to watch the dogs carefully when first starting, to see that their legs can move 
freely and that the packs are not too long. If a pack is too big for a dog, the 
corners may be turned inward and tied off with string, thereby decreasing 
the length of the lower edges. 

On long trips, our eastern Arctic Eskimo dogs usually carried between 25 
and 80 lb. depending on their size; the larger half-breed dogs used on Banks 
Island could carry rather more; and Douglas? mentions three dogs which 

carried more than 50 lb. each, but perhaps their travelling days were shorter.* 
For a short time, for instance, when carrying game to camp, dogs will carry 
_very large loads. It appears that 8 hours of travel is a dog’s limit, and when 
packing day after day, if they are made to do more than this, they will not 
_ only lag in the evening of that day, but also on the following day. Even when 
_ travel is limited to 8 hours the dogs tend to become slow and bored towards 
the end of a long trip, unless they can be given a day or two of rest now and 
again. This is particularly true if much of the walking is over sharp stones. 
Although the dogs are obviously uncomfortable and dislike this type of terrain, 
we have not noticed that it cuts or wears a dog’s foot as is the case with ice. 
On Banks Island, a walk of one or two hours over sea ice in spring was enough 
to cause bleeding pads and necessitate the use of boots on some dogs. This is 
much less than the time it takes to cause the same damage when pulling a 
sledge with a normal load. Once back on the land, which was not very stony, 
the sores healed quickly, even though the dogs were not rested. At noon we 
usually stopped for about an hour, and on hot days, or when we were in no 
particular hurry, we would take the packs off the dogs. This, however, is not 
essential as they can rest quite comfortably with them on. 
When travelling in caribou country we kept a lead attached to each dog’s 
collar and tucked into the pack, where it could be seized quickly if we 
saw caribou. We would then lead them until out of sight and scent of the 
caribou. Otherwise, they were left to pick their own way. Actually we found 
that the dogs were unlikely to chase caribou very far, particularly when 
carrying heavy packs on a hot day. At the start of a trip they might run on 
a little way ahead, but they soon dropped back. On soft terrain they rarely 
lagged more than 100 yd. or so, but on sharp rocks, such as the disintegrated 
limestone of Prince of Wales Island, their speed might be reduced to about 
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half that of humans, necessitating frequent waits to allow them to catch up. 
Unless the packs are completely waterproof, the dogs must be unloaded when 
they cross even quite shallow streams, and early in the season, when the streams 
are deep and cold, it is worth while carrying light-weight rubber waders which 
one can wear when crossing back and forth with the dogs’ packs. The dogs can 
usually be induced to swim without much trouble. 

To save weight, meat or fish carried for dog food must, of course, be dried. 
Even so, it is often necessary en route to add to the supply of food by hunting 
or fishing, and a small nylon fish-net or casting rod can usually be used to 
advantage on a long trip. The former is preferable for Arctic char and the 
latter for lake trout. Hunting by whites is strictly controlled in the North- 
west Territories, and, when travelling without Eskimos, this may make the 
supply of dog food a problem and so limit the usefulness of pack dogs. Also, 
if only a few dogs are used, it is clearly wasteful to kill large game such as 
bear and caribou, as only a small amount of meat can be carried. However, 
if birds and mammals are being collected for scientific purposes, the carcasses 
make a useful food supplement. Parry’s Ground Squirrel, which is abundant on 
parts of the mainland, is easy to secure and makes very acceptable dog feed. 
Some dogs, but not all, will allow themselves to get into quite poor condition 
before they will eat duck, or, in fact, most birds except geese and ptarmigan. 
When lemmings are abundant a dog will sometimes snatch up enough on the 
march to nourish him at least partially. 

Dogs with long, broad, relatively flat backs from which the vertebrae do 
not protrude will bear a load more easily and keep a pack higher than will 
those which have narrow, sagging, concave backs. When possible, large, strong, 
long-legged, amiable dogs at or past the prime of life should be selected. A 
the same time, it is, of course, best to have dogs from a single team, or at 
least dogs which are used to running together, in order that fighting for social] 
dominance may be minimized. 
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DANISH SCIENTIFIC WORK IN GREENLAND, 1959 
[Summarized from Danish Arctic Research, 1955-59, Arktisk Institut, Kobenhavn, 1960.] 


West Greenland 


Anthropology. The National Museum sponsored two projects during 1959. In 
continuation of the work carried out north of Sondre Stromfjord in 1956, K. Ronnow 
and two other architects studied the remains of eighteenth- and nineteenth-century 
buildings in the southern part of west Greenland. R. Petersen located forty-nine 
sites of early buildings in the central and southern part of the Sukkertoppen district, 
one of which, at Satormiut, belonged to the Dorset culture. A number of tape 
recordings of local folk-lore were made in this area. 

B. Jensen continued his anthropological studies in the Umanaq area begun in 
1956-57, by collecting information on unrecorded folk-lore and customs, with 
particular reference to the use and significance of sledge dogs in small hunting 
communities. 

Geodesy. The following investigations were carried out by the Geodetisk Institut. 

(a) Co-ordinates and levels. In collaboration with the International Glaciological 
Expedition, ground controls were made for a photogrammetric mapping, on the 
scale of 1:5,000, of the area around Kangerdlugssuagq, and the triangulation work 
of the expedition on the ice sheet was connected with the Institute’s net along the, 
west coast. 

Ground controls were also made for photogrammetric mapping, on the scale of 
1:2,000, of the coastline between Godthab and Feringehavn and in the region of 
Rypeg. These are for use in a coming hydrographic survey. 

(b) Air photography. Air photographs were taken in connexion with (a), except 
for the Godthab—Feringehavn coastline where bad weather prevented photography 
on all but the most northern stretch. 

The limits of the inland ice sheet between lats. 68° N. and 72° N. were photographed 
in connexion with the International Glaciological Expedition’s programme. Vertical 
photographs were also taken of Inglefield Land and Daugaard Jensen Land as part 
of the general mapping scheme of Greenland. 

(c) Seismology. The seismic stations at Ivigtut and Scoresbysund were in action 
throughout the season. 

Geology. The Geological Survey of Greenland sponsored the following work in 
West Greenland. 

(a) Ivigtut—-Nunarssuit area. Seven groups, under the leadership of K. Ellitsgaard- 
Rasmussen and J. Bondam carried out the following programme: (1) survey of 
Nunarssuit intrusion and surroundings was completed; (2) survey of Sanerut was 
completed ; (3) survey of low metamorphic rocks south of Kobberminebugt begun; 
(4) survey of granites in the Isorteq area was begun; (5) survey of Qanertoq, at 
mouth of Bredefjord, was begun; (6) granites around Qagssimiut were surveyed; 
(7) survey of granites in Sioralik was begun. 

(b) Julianehaéb-Narssarssuaq area: seven groups, under the leadership of J. Bon- 
dam, carried out the following programme: (1) survey of area between Igalikofjord 
and Skovfjord, north of lat. 61° N., was completed; (2) survey of area north of 
Sermilik was completed ; (3) survey of Tugtot6q was completed ; (4) survey of central 
part of Ilimaussaq intrusion was completed; (5) survey of sandstone area between 


514 FIELD WORK 


Narssaq and Qagssiarssuk was completed; (6) survey of granite area around J uliane- 
hab, as far north as lat. 61° N., was completed; and (7) survey of vulcanite series 
between Narssaq and Qagssiarssuk was begun. 

Geology of glacigene formations: A. Weidick carried out special investigations in 
ablation regions around United States scientific stations in the Thule area and on 
the ice sheet to the east. He also took part in an expedition to Hall Land in USS 
Westwind. 

Geophysical investigations: ‘‘Sling-ram”’ investigations were carried out in south- 
west Greenland, and on a body of magnetite at Narssaq. 

All parties were equipped with Geiger—Miilller counters and made radio-activity 
measurements in connexion with their other work. Supplementary radio metric 
investigations were made in the area round Ivigtut, and in the sandstone area 
between Narssaq and Qagssiarssuk. Geochemical investigations into soils were 
made in the Ilimaussaq area, and the radio-active dykes in the sandstone area 
between Narssaq and Qagssiarssuk were examined. Diabase samples were collected 
in the Godthab and Sukkertoppen districts, and a beryl-pegmatite dyke was mapped 
near Egedesminde. Samples of sand were collected in west coast fjords between 
Holsteinsborg and Fiskefjord. 

Sociology. The team of six sociologists continued their work begun during the 
summer of 1958 in the Disko Bugt area. The main task was to interview 400 house- 
holds, chosen at random, in order to collect representative views on various social 
problems. The team returned to Denmark in the autumn, after a year spent in 
Greenland. 

Zoology. Ch. Vibe spent some time investigating the reindeer population problem 
in the areas around Sondre Stremfjord and Itivnera. Weather conditions prevented 
‘air-reconnaissance at the former place, where the population is estimated at between 
6,000 and 10,000. 

Biology. U. Reen carried out freshwater research in a number of lakes and ponds 
in Upernavik and Thule districts to extend earlier investigations of the physical and 
chemical conditions of various types of freshwater and the entomostrac fauna. 

Fishery investigations. These were carried on from the laboratory at Godthab 
and, for part of the year, from the cannery at Narssaq, also from M/S Dana. 
G. Hopner Petersen continued as scientific leader of the Universitetats arktiske 
station at Godhavn. The station has acquired a new ship Porsild, specially equipped 
for marine-biological work. 


East Greenland 


Archaeology. Helge Larsen joined a party of United States geologists on USS Atka 
and carried out archaeological surveys at a number of places between Angmagssalik 
and Kejser Franz Josephs Fjord. Palaeo-Eskimo remains were discovered at Umivik, 
Kap Tobin, Kap Hope and Kap Broer Ruys. 

Geology. A party, led by S. E. Almgreen, worked at two areas during the season. 
On the north coast of Hold with Hope a survey was made, and fossil vertebrates 
and cephalopods were again collected in the Perm-Trias formations. Fossils were 
also collected in the Carbon formations of the Mesters Vig area. 

Zoology. Ch. Vibe did not continue his usual animal work in east Greenland 
during the 1959 summer, spending it instead as consultant to the provincial council 
in Godthab. 

Fishery research. M/C Adolf Jensen operated in east Greenland waters from the 
early part of August until late September, but work was hampered by heavy ice, 
and was concentrated at Skjoldungen, Angmagssalik and Kungmiut. 

Meteorology. Twenty-three weather stations and six radiosonde stations operated 
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during the year according to international agreements. The auroral cameras at Kap 
Tobin and Station Nord were closed down during the summer. Work at the iono- 
spheric station at Godhayn was temporarily interrupted by a fire in October but 
Tresumed a month later. 


MARINE BIOLOGICAL STUDIES IN THE NORTH POLAR BASIN, 


1959-60 


[Summarized from outline unpublished report of Office of Naval Research and University of 
California Contract NONR 228 (19): A study of marine biology of the North Polar Basin, 1960.] 


_ R. Lewis (University of South California) carried out field work on the drifting 


station ‘Bravo’, or ‘‘T-3”, from 6 November 1959 until 29 March 1960, and the 
programme was then continued by R. Lavenberg, of the same university. During 


| the period, ‘‘T-3”" moved from long. 154° W. to long. 144° W., between 71° and 


72°N. 

An animal community was only developed on the underside of the ice between 
14 and 30 March, and it was then sampled. Information was gained about the repro- 
ductive cycles and commensals of Gammarus wilkitzii and Gammaracanthus loricatus. 

About forty vertical plankton hauls were made, using a 4m. net, while on 
3 and 4 March the drift was fast enough to allow six horizontal tows. Collections 


_ will be analysed statistically and correlations attempted with depth of water, 
_ depth of haul, month of year, distance from shore, amount of sunlight and other 


factors. The dilution of the sea by meltwater affected plankton composition, and 
information about the salinity tolerance of various species, should be obtained. 


Some information about reproductive potential and food of plankton species has 


been collected, and the ostracod Conchoecia maxima has been selected for neuro- 
secretion studies. A team of taxonomic specialists has been recruited to work on the 
collections. 

The bottom fauna was sampled using an ‘orange peel bucket’ or dredge, but only 


_ 2480 m. of cable was available, so that work was impossible in the deepest water. 


The benthic isopods and tanaids have been identified by R. J. Menzies (University 
of Southern California). 

In addition to these main programmes, a limited number of fish was collected 
by Lavenberg, and water samples were analysed chemically by J. Muguruma 
(Hokkaido University). Water samples and calcareous material were collected for 
palaeotemperature studies by H. Lowenstein (California Institute of Technology). 

Several other areas were examined briefly. Cores and water samples were taken 
at Teshekpuk Lake, and in the marine pond ‘“‘ Nuwul”’ near Point Barrow, and from 


_ Eluitkak Pass into Elson Lagoon. G. Anderson (University of Southern California) 


is studying the foraminifers, and in particular is comparing those of shallow oceanic 
waters with those of the lagoon and the marine pond in relation to trace elements. 
H. Matsudo has described a new species of the protozoan Heliochona commensal on 
Gammarus setosus from “‘ Nuwul”’ pond. 


THE NORTHERN SEA ROUTE, 1960 


[From Vodnyy Transport, 31 May, 2 June, 9 August, 29 September, 20 October, 27 October, 


“fleet received two important additions: the atomic powered Lenin and the Diesel- 
electric Moskva. This expectation was justified (though less fully than had been 


5 November, and Moscow Radio, 25 July, 19 August and 4 October 1960.] 


The 1960 season was expected to continue longer than usual because the icebreaker 


hoped), in spite of difficult ice in the western sector, and especially in Proliv 
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Vil’kitskogo. Lenin left Murmansk on 29 May for a preliminary cruise in the 
northern Barents and Kara Seas to test her Arctic icebreaking capacity. She started 
escort work in mid-July. The first convoy of ships to the Yenisey arrived at Igarka 
on 15 July, between 1 and 2 weeks earlier than usual. Experimental sprinkling of 
coal dust on the ice of the estuary helped to break it up earlier. Proliv Vil’kitskogo 
was first forced by a convoy escorted by the Moskva on 17 July, also about 2 weeks 
earlier than usual. 

The most serious problem, caused by the failure of the ice to clear from Proliv 
Vil’kitskogo, was the passage of forty river vessels bound from the west to the Lena, 
Indigirka and Kolyma basins. This took place in the second half of September, and 
required the assistance of six icebreakers—Lenin, Moskva, Krasin, Yermak, Kapiian 
Belousov and Kapitan Melekhov. All the ships were brought safely to open water in 
the Laptev Sea. 

In the eastern sector, however, the ice was more favourable. The first convoy 
reached Pevek from the east on 21 July. For most of the season no icebreaket 
assistance was needed on the stretch between Bering Strait and Tiksi, and this fact 
permitted ten ships to make the return voyage twice (in addition to others which 
made it once). 

The season ended later than usual, again probably a result of the extra icebreaking 
potential. Moskva returned to Murmansk from Ostrov Diksona on 19 October, and 
Lenin on 25 October. 

During the season seventy ships (thirty-two of them non-Soviet) called at Igarka 
for timber, of which 12 per cent more was exported than in 1959, although the 
number of ships was five fewer. Ten icebreakers are mentioned as functioning on 
the Northern Sea Route—the six mentioned above, together with three Stalin-class. 
Iosif Stalin, Admiral Lazarev and Admiral Makarov, and the remaining Kapitan. 
class, Kapitan Voronin. Twenty hydrographic ships carried out survey and ice 
patrol work. About 100 ships traversed Proliv Vil’kitskogo (including the rive1 
ships). Nearly 100 more river ships traversed the Kara Sea to the Ob’ and Yenisey. 
in addition to the forty which went on to the rivers beyond. The total number o: 
freighters active on the Northern Sea Route is not given, but the published accounts 
contain references to a further forty or so, in addition to the seventy already 
mentioned as going to Igarka. 


SCANDINAVIAN ARCHAEOLOGICAL AND QUATERNARY 
' GEOLOGY EXPEDITION TO SPITSBERGEN, 1960 


[Summarised from an unpublished paper by H. Christianssen. An account of previous work ir 
this area appeared in the Polar Record, Vol. 8, No. 55, 1957, p. 348—49.] 


During the summer of 1960, a party under the leadership of H. Christiansson 
Uppsala Universitet, worked at various sites between Isfjorden and Bellsund it 
Vestspitsbergen. The programme—archaeological, geological and ornithological— 
was in continuation and extension of those carried out in 1955 and 1958. 

The main centre was at Russekeila, the site of a large Russian trapping station 
where a midden and burial ground were excavated. Two shafts were dug from th 
top of the midden down to the shore. The refuse layer proved to be 1-1:5 m. thick 
and contained large numbers of wooden objects, leather and textiles, also a larg 
crescent-shaped dish, some ornamental birch-bark boxes and some games pieces 
The base of the midden extended below the highest storm line on the shore; as th 
midden dates from the latter part of the eighteenth century there can have bee 
little, if any, land elevation here during the last 200 years. Twenty skeletons wer 
found wrapped in simple shrouds and with enamelled bronze crucifixes round thei 
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hhecks in the burial ground. Other sites investigated were at Kapp Starostin and 
Trygghamna (on the north side of Isfjorden). 

Some 130 samples were collected for pollen analyses, also samples of whalebone 
for *C dating. Botanical specimens were collected, and about 100 birds were ringed 
during the season. 


ARCTIC TERRAIN RESEARCH OF THE TERRESTRIAL 
SCIENCES LABORATORY, UNITED STATES AIR FORCE 
CAMBRIDGE RESEARCH CENTER, 1960 


{Summarized from reports of the United States Air Force Cambridge Research Center, 
| Massachusetts, U.S.A. An account of the 1959 activities appeared in the Polar Record, 
Vol. 10, No. 65, 1960, p. 144-45.] 


Ice-free land. During the summer of 1960 field parties worked at three locations 
in Greenland and two in Norway. 

| (a) North-east Greenland. A party, with S. M. Needham as project leader and 
-accompanied by Eigil Knuth, Danish government archaeologist, worked between 
5 May and 2 August at two sites in north-east Greenland. 

| Centrum Lake, in lat. 88° 08’ N., long. 22° 81’ W., was the first site, and the 
party was transported there partly by C-130 ski-equipped aircraft (in four landings 
on the frozen lake) and partly by United States Operation ‘‘Lead Dog”’ sledge team. 
The objects of the party were to prepare a runway on a fine soil terrace for test landings 
by C-130 wheeled aircraft, and to carry out meteorological, geological, soil engineering, 
permafrost, and topographical work in the area. A runway 4,600 ft. long and 200 ft. 
wide was prepared using two types of drags for surface smoothing, followed by rolling 
for compaction. Tests showed that compaction increased the strength of the surface 
_by 50 per cent. The runway was proved for use by C-124, C-180 and C-119 aircraft. 
Two helicopters were used for reconnaissance work in Kronprins Christians Land 
,and Peary Land and operated partly from Centrum Lake and partly from a ‘‘ Lead 
Dog” camp in Walcott Land. 

The object was to evaluate potential sites for use as emergency runways, and to 
carry out studies in military and engineering geology, glacial geology, geomorphology 
and permafrost. With the aid of the helicopters, eleven sites were examined in an 
area of some 18,000 sq. miles. 

(b) East coast of Greenland. This party, led by D. W. Klick and including Ole 
Skaerbo of the Ministeriet for Gronland, were prevented from carrying out a 
reconnaissance programme in the Daneborg and Danmarkshavn areas by lack of 

light aircraft support. They therefore concentrated on a site at Storelv which had 
been selected from preliminary reconnaissance in 1959. Neither this site, nor four 
others which were examined, proved suitable. 

(c) Finnmark area, north Norway. During September, two three-man parties of 
geologists conducted field geological reconnaissances in this area. One party, under 
J. H. Hartshorn, operated in the Tanahus—Vadso—Bode triangle and the second, led 

by W. E. Davies, in the Alta-Karasjok—Bodo area. Travel was by means of light 
aircraft and jeep, and a number of promising sites were discovered for further 
detailed investigation. 
_ Ellesmere Ice Shelf. Between April and September a party of twenty-three, led by 
Hi. Lister, continued and extended the work of the previous season in Ellesmere 
‘Island and Ward Hunt Island. The object was to determine the history and character 
of the shelf, its relationship to its environment, and to develop techniques to improve 
its capacity to support traffic throughout the year. Work was carried out in the 
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disciplines of meteorology, glaciology, geophysics, survey, tidal observations anc 
ice engineering. 

Peters Lake, Alaska. Throughout the summer months, micrometeorological record: 
were kept continuously, and geological investigations made by B. Reed, in the area: 
adjacent to the lake. Preliminary work shows that the previous concepts of the 
regional geology are likely to be revised in the light of more detailed reports. 

The base camp at Lake Peters was substantially altered and improved, and cat 
now accommodate fifteen scientists. A number of these, under contract to govern: 
ment, were housed during the season. 

Two limnologists, J. Hobbie and a field assistant, are to make use of it during the 
winter. 

Engineering properties of snow and ice. Following field tests at Point Barrow ix 
March, experiments were carried out under controlled conditions in the Climati 
Laboratory at Elgin Air Force Base under W. D. Kingerly. The object of these wa: 
to investigate methods and techniques of processing, strengthening and using ice 
as a structural material under field conditions, together with the study of the 
resulting ice properties. Experiments on the insulating properties of various aqueous 
foams generated under low temperature conditions were also carried out. The foams 
were proved to give excellent insulating protection for an ice surface under a large 
variety of conditions, and to be capable of being satisfactorily generated under fiel¢ 
conditions. 

Arctic Ocean drifting station, T-8. See Polar Record, Vol. 10, No. 67, 1960, p. 385- 
86. 


JACOBSEN-McGILL UNIVERSITY ARCTIC RESEARCH 
EXPEDITION TO AXEL HEIBERG ISLAND, NORTHWEST 
TERRITORIES, 1959-61: OPERATIONS IN 1960 


[By F. MtiuEer. A report on the activities during 1959 was published in the Polar Record 
Vol. 10, No. 64, 1960, p. 45—-46.] 


The Jacobsen—McGill University Arctic Research Expedition is a joint undertaking 
of the Department of Geography, McGill University, Chairman, Professor F. K. Hare 
and Dr G. Jacobsen, of Montreal. 

The main aim of the expedition is to study the evolution of the mountainous anc 
strongly glacierized and glaciated area of the central part of western Axel Heibers 
Island, Northwest Territories. The following earth sciences were integrated to furthe: 
this central aim: surveying, glaciology, geophysics, meteorology, geomorpholog’ 
permafrost research and botany. It is planned to extend the expedition until 1962 
after which the facilities established will become a permanent Arctic researcl 
station for McGill University. 

The 1960 project was financed from various sources, with a major contributio 
from the National Research Council of Canada, funds from the Swiss Foundatio 
for Alpine Research and the British Mount Everest Foundation, and contributio 
from industry and individuals. Support in the field was given by the following Can 
dian government agencies: the Photogrammetric Research Section of the Nation: 
Research Council, the Polar Continental Shelf Project and the Geographical Brane 
of the Department of Mines and Technical Surveys, the Meteorological Branch of t 
Department of Transport, the Royal Canadian Air Force and the Geophysi 
Section of the Defence Research Board. 

During the summer of 1959 a reconnaissance party of four was in the field f 
6 weeks to determine the area of study and the base camp site, and to initiate t 
long-term glaciology programme. 
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The 1960 party consisted of twenty-seven members, some of whom were in the 
field for only part of the season. 

Scientists in charge of the various disciplines were as follows: F. Miiller, glaciology, 
also leader of expedition; B. P. Redpath, seismology ; A. Becker, gravity; P. Fricker, 
geology; B. Robitaille, geomorphology; D. G. Haumann, survey; J. M. Havens, 
meteorology; and R. E. Beschel, botany. Professor J. B. Bird (geomorphology) ; 
G. Jacobsen and A. Lachenbruch (permafrost research) and Sven Orvig (glacial 
meteorology) spent short periods on the island in advisory capacities. 

Logistics. The main party left Montreal on '7 May 1960, in a DC-4 charter aircraft 
and arrrived at Eureka Weather Station on the 8th. The same day a Piper Super Cub 
carrying the expedition leader and a Beaver landed on Axel Heiberg Island at the 
site chosen for the base camp. During the next three weeks, 55 tons of equipment, 
including the panels for two pre-fabricated fibreglass houses, were flown from Eureka 
to Axel Heiberg Island by a Beaver aircraft of Bradley Air Services Ltd., Ottawa. 

Base camp was established near a small lake less than two kilometres from the 
tongue of ‘‘ White Glacier’,! in lat. 79° 25’ N. and long. 90° 80’ W. For this, two 
pre-fabricated fibreglass houses with living and working facilities for up to twelve 
men were erected. 

Transportation on the island was most satisfactorily performed by one, at times 
two, Piper Super Cubs which operated on skis until mid-July and thereafter on large 
balloon tyres. A total of more than 760 flying hours was needed, and some 430 landings 
were made, practically all of them on unprepared ground. The flying was supervised 
by W. W. Phipps and Ross Bradley. 

Throughout the season two Eliason motor-toboggans were used, and Nansen 
sledges were most successfully operated even on rough glaciers. 

Glaciology, including hydro-glaciology. Two hundred and fifty-two stakes were 
inserted, surveyed and periodically checked for measurement of accumulation, 
ablation and surface velocity. 

The following glaciers were studied: 

(1) ‘‘Hugh Thompson Glacier’’, including part of the ‘‘McGill Ice Cap”’. This is 
an example of a large outlet glacier whose tongue is near equilibrium. Three cross- 
profiles were staked out, the upper one being on the ice cap and 9 km. long (30 stakes). 

(2) ‘‘ White Glacier’’. The tongue of this medium-sized, alpine-type valley glacier 
is in slight recession. Most work was done on this glacier. One major longitudinal 
profile marked with 75 stakes, and five cross-profiles were taken. 

(3) ‘Baby Glacier” is a small remnant glacier which lies at an elevation of between 
800 and 1000 m., and therefore lacks an accumulation area. Three cross-profiles 
were staked out. 

The zone of equilibrium in the area was found to be at an altitude of from 950 m. 
to 1050 m. 

Pressure waves were studied in a longitudinal profile of 14 stakes below the second 
ice fall on ‘‘ White Glacier’’. 

The previous winter’s snow cover was investigated in some 50 pits. A major pit 

_of 8 m. in depth was dug at an elevation of 1300 m. on the valley-type glacier. The 
lowest accumulation layer in this pit represented the year 1911. A second shaft, 
4-5 m. deep and reaching down to the accumulation of 1933, was excavated near the 
culmination of the ice cap; it is planned to deepen this pit in 1961. 

As temperature is a significant factor in the calculation of glacier flow, thermistors 

and platinum elements were frozen into 10 m. drill holes in the accumulation area, 
the zone of equilibrium and on the tongue of ‘‘ White Glacier”’. 


1 Geographical names in inverted commas have been submitted for approval to the 
Board of Geographical Names for Canada. 
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A special study of rate and modus of ablation and of the related run-off was 
made; in addition to the classical current meters the much more accurate Thompson 
weir and the chromate dilution methods were also used. 

Geophysics. The geophysical programme was closely related to the glaciological 
studies. The geophysicists frequently operated with the glaciologists, using the 
accumulation and ablation stakes and their elevation values for gravity and seismic 
stations. Ice thickness was determined by gravity measurements at 178 stations, and 
by seismic sounding at 24 points. Three velocity profiles were shot, using a 12-channel, 
high-resolution, reflexion seismograph. For the gravity work a Worden gravimeter 
was used, reading to 0-01 milligal. In addition 17 gravity stations were established 
around the shore-line of Axel Heiberg Island in order to study the isostatic readjust- 
ment of the area. 

Glacial meteorology. Two stations were established. The “‘ Upper Ice Station”’, near 
the culmination of the ‘‘McGill Ice Cap”’ and at 1700 m., was operated from 29 May 
until 28 August. The “‘ Lower Ice Station’”’, situated in the ablation zone of the “‘ White 
Glacier” at 220 m. above sea level, was run from 16 May to 26 August. Professor 
Svenn Orvig spent the first ten days with the party to initiate the meteorology 
programme. Instrumentation for radiation and general glacial-meteorological obser- 
vations in the first 8 m. of the air mass above the glacier surface was similar at both 
stations. The compact Morikofer solarimeter and the self-recorders driven by watch 
springs were used very successfully. 

For comparison, a third weather station was run on bare land near Base Camp 
(180 m. above sea level). The maximum temperature recorded at Base Camp was 
18° C., at the ‘“‘Lower Ice Station’’, 14° C., and at the ‘“‘ Upper Ice Station”’, 8° C. 

Surveying. A programme of photogrammetric surveying of the expedition area 
was organized by the Photogrammetric Research Station of the National Research 
Council of Canada. Basic methodological research was carried out while the ground 
control network for the low level air photography was laid out. This network, 
consisting of points of I to IV order, covered the three typical glaciers of the expe- 
dition area. The altitude of this terrain ranges from sea level to about 1800 m. 
above sea level, the total area being about 800 sq. km. Some 28 signals, 31 cairns 
and 51 plates were set up as ground markers. The base-line for the triangulation was 
measured with a tellurometer by the survey team of the Polar Continental Shelf 
Project. In the last few days, the Swiss mountaineers J. Marmet and E. Leuthold 
assisted and made it possible to complete the ground survey on schedule. On 
2 August a Lancaster of 408 Squadron, Royal Canadian Air Force, successfully flew 
twelve low-level air-photograph flight lines over the area at heights ranging between 
1700 m. above sea level over the glacier tongues, and 6100 m. above sea level over 
the ice cap. The camera used was a Wild RC8. Four flight lines were re-flown at a 
different time of day on 15 August. 

Geomorphology. Dr Robitaille, of the Geographical Branch, paid special attentio: 
to the morainic deposits at the glacier termini and to marine strand lines in hi 
survey of the geomorphology. After about six weeks of quantitative fieldwork in th 
vicinity of the base camp a more qualitative study of the morpho-structural an 
morpho-climatic features covering the northern half of Axel Heiberg Island wa 
made. 

Marine shells were found in the western part of the island at '70 m. above sea level 
on the eastern side at 130 m., and near Eureka at an elevation of 210 m. 

Tent rings were discovered on the north-eastern side of the island and in the vicinit 
of Eureka, indicating that Eskimos had visited the area while hunting. 

Geology. Geological work was mainly concerned with analysing the bed-roc 
structures in the areas of the glaciological and geophysical profiles and with th 
tectonic factors controlling the valley pattern. Stratigraphic work was done s 
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that a detailed geological map of the expedition area can be compiled. A rich collec- 
tion of fossils ranging from Upper Triassic to Upper Cretaceous times was gathered. 
The numerous dykes and sills which cut through all the sediments of the area, except 
| the Upper Cretaceous layers, are included in the folding system, which is probably 
, of early Tertiary age. 

The gypsum structures, remarkably frequent and influential in the area, were the 
) Subject of a special study by Ernest Hoen. 

Botany. The botanical studies were focused on lichenometry and pollen-analysis. 
Several of the sub-recent moraine stages of the expedition area have been dated 
, tentatively. Some very rich peat profiles were discovered, the thickest having a 
_depth of almost 3m. at an elevation only a few metres above present sea level. 

The “C-dating of this material is expected to supply most significant facts to the 
, glacial history of the area. Thirty-two samples for !*C-dating, and some 450 samples 
. for pollen analysis were collected. The vegetation is unexpectedly rich. The number 
_ of known tracheophyta species has been increased from 77 to about 185, the number 

of Bryophyta from about 20 to some 200 and the Lichens from 7 to about 250 species. 
Permafrost research. The important decision regarding the location of the deep- 
. drilling operation was made during a visit by Lachenbruch and Jacobsen. The site 
. of the main hole will be on the gently sloping east side of the island, half-way between 
_ McGill Ice Cap” and Schei-Peninsula. 
Mountaineering. The highest mountain on the island, +7,000 ft. and several 
. other major peaks were climbed and explored. 
Film. A film of the expedition at work, made by C. R. Crawley, will feature 
scientific methods and instrumentation. 
| Operations in 1961. The 1961 operations are planned to be on a similar scale. The 
_ “Upper Ice Station” will be run on a reduced programme, while more detailed work 
is envisaged for the ‘‘Lower Ice Station’’. Concentration on the study of the three 
_ main glaciers and adjacent areas will continue, using the contour line maps of 
_ scale 1:50,000, and larger, which will be available by next season. 


ARGENTINE ANTARCTIC EXPEDITIONS, 1957-58, 1958-59 
AND 1959-60 


| [Summarized from information provided by the Institute Antartico Argentino. Accounts 
, of previous expeditions were published in the Polar Record, Vol. 9, No. 60, 1958, p. 242-43 
| and earlier issues. ] 


Season 1957-58 


The following stations were in operation: ‘‘Orcadas’, ‘‘Teniente Camara”’, 
“Melchior”, ‘‘Almirante Brown’’, ‘“‘Esperanza”’, ‘‘General San Martin’’, ‘‘General 
_ Belgrano” and “‘Decepcién”’. 

During the winter of 1957 a comprehensive glaciological programme, as part of 
the Argentine contribution to the IGY, was followed at ‘‘ General Belgrano”’, “‘ General 
San Martin” and ‘‘Esperanza”’, and snow research at the remaining stations. 

Auroral and biological studies were also made and, at ‘‘General San Martin”’, 

R. Mauri and A. Corte carried out an oceanographical and biological programme. 

On 23 December 1957, a fire broke out at ‘‘General Belgrano”’, destroying equip- 
ment and records. 

The relief expedition was commanded by Capitan de Navio Alberto Patron 
_ Laplacette, and consisted of the icebreaker General San Martin, the transport 

Bahia Aguirre and the survey ship Chiriguano, also two helicopters. 
Five parties of scientists were sent to the South Shetland Islands by the Instituto 


' Antartico Argentino. There they carried out studies in geology and petrology 
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(O. Schauer and N. Fourcade) ; chemistry (A. Moscoso Boedo) ; meteorology (J. Schol- 
ten); biology (R. Mauri and A. Corte); aurora (O. Schneider) and geomagnetism 
(R. Slaucitajs). During the relief of the stations, oceanographical, hydrographical, 
meteorological and cartographical work was carried out. Gravimetric studies were 
also carried out by the Instituto Geogrdafico Militar. 

During the summer an all-sky camera was installed at ‘General Belgrano”’. 


Season 1958-59 


he following stations were in operation: as in 1957-58. 

Glaciological investigations were continued from the previous season. Scientists 
from the Instituto Antartico Argentino and the United States Fish and Wildlife 
Service collaborated in a study of the distribution of the South Polar Skua (Cathar. 
acta skua). 

The stations ‘“‘General San Martin” and “Esperanza” were destroyed by fire 
during 1958. 

The relief expedition, commanded by Capitan de Navio A. A. R. Schulze, consisted 
of the icebreaker General San Martin, the transport Bahia Aguirre, the survey shit 
Chiriguano and helicopters—which were used in relief of the station ‘General Sar 
Martin’. The Instituto Antartico Argentino sent five groups of scientists anc 
technicians who worked in north-east Graham Land, the South Shetland Islands anc 
in the Weddell and Bellingshausen Seas. The disciplines studied were: biology (A 
Corte); human physiology (G. Gesino); geology (O. Schauer and N. Fourcade) 
meteorology (J. Gomez) and geography (H. O. Pallardé). During the relief of the 
stations observations were made as in 1957. 

The United States station ‘‘ Ellsworth”? was taken over by Argentina on 15 July 
and is to be administered by the Instituto Antartico Argentino. 


Season 1959-60 


The following stations were in operation: as in 1958-59 with the addition o 
‘*‘Ellsworth’’. During the summer the stations ““Almirante Brown” and ‘‘Tenienté 
Camara’’, both staffed by naval personnel, were evacuated and converted to refug 
huts for 1960. The station ‘‘General San Martin’? was again destroyed by fire, iz 
February 1959, and could not be rebuilt as the General San Martin was unable to reacl 
the site owing to ice conditions in Marguerite Bay. 

The relief expedition was commanded by Capitan de Navio J. A. Boffi, and con 
sisted of the icebreaker General San Martin, the transport Bahia Aguirre, the surve} 
ship Chiriguano and supporting helicopters. 

The Instituto Antartico Argentino sent four parties of scientists and technician: 
who worked in the Weddell Sea, the South Shetland Islands, Marguerite Bay anc 
the Bellingshausen Sea. Disciplines studied were: biology (R. Novatti); geology 
(O. Schauer); glaciology (R. Dalinger); meteorology and geochemistry (J. Gémez) 
and cosmic rays (O. A. Cicchini) using special equipment installed in General Sa 
Martin. During the relief voyages observations were made as in 1957. 

Owing to ice conditions it was not possible to relieve the stations ‘‘ Ellsworth’ 
and “General Belgrano”, while personnel only were relieved at ‘General Sai 
Martin’”’. 
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ASCENT OF MOUNT PAGET, SOUTH GEORGIA, 1960 
[Summarized from information supplied by HM Navy.] 


A party of fifteen Royal Marines and one naval officer under the leadership of Capt. 
V. N. Stevenson, R.N., climbed Mount Paget, the highest, and unclimbed, peak in 
South Georgia, between 10 and 15 December 1960. 

They were landed by helicopter from HMS Protector near Cape Darnley and some 
10 miles south-west of Mount Paget. After three days of difficult travel over 
glacier-covered and heavily crevassed terrain, Stevenson, Lt. Cdr. M. K. Burley, R.N. 
and Cpl. B. Todd reached the summit of the west peak (9565 ft.). 

The party were re-embarked by helicopter on the 15th. 


FALKLAND ISLANDS DEPENDENCIES SURVEY, 1959-60 
[From information supplied by Falkland Islands Dependencies Survey.] 


The following stations were in operation during the winter of 1959: Port Lockroy (Base 
A); Deception Island (Base B); Hope Bay (Base D); Argentine Islands (Base F) ; Ad- 
miralty Bay (Base G); Signy Island (Base H); Horseshoe Island (Base Y); and 
Halley Bay (Base Z), and the meteorological station at Grytviken. 


Relief voyages, 1959-60 


RRS John Biscoe, Shackleton and charter ship MV Kista Dan were used to relieve 
and re-supply stations during the season, though operations were hampered by the 
presence of severe ice conditions in Graham Land waters. 

Between 26 November and 23 December 1959, John Biscoe relieved the northern 
stations, Signy Island, Admiralty Bay, Deception Island, Hope Bay and Port Lockroy, 
without difficulty. After returning to Stanley, she called at South Georgia on her 
way to the Weddell Sea and, after penetrating several hundred miles of heavy sea 
ice, succeeded in relieving Halley Bay on 20 January 1960. After visiting a number 
of stations during a third southern voyage she left Stanley on 23 April for the United 
Kingdom. 

Shackleton spent two weeks making gravity and magnetism observations along the 
Scotia Are, and visited northern stations between November 1959 and February 
1960, before leaving for Cape Town on charter to the South African Government. 

Kista Dan carried two aircraft, a Beaver and an Otter. Both were assembled at 
Deception Island and the Beaver, fitted with floats, was used for reconnaissance 
purposes during the southern voyage. The Argentine Islands station was relieved in 
mid-February, but ice made it impossible to enter Marguerite Bay, even with the 
assistance of USS Glacier, which aided Kista Dan when she was beset for thirteen days 
in the neighbourhood of Cape Alexandra. Plans to establish a new station on Adelaide 
Island, and to re-open Stonington Island station (Base E) as an air-base had therefore 
to be abandoned, and the Horseshoe Island station was then relieved by air. The 
six-man party intended for the new Adelaide Island station (Base T) were left to 
winter at the old hut on Winter Island, Argentine Islands, and the six-man party 
for Stonington Island wintered at Deception Island. On 16 September the Otter and 
Beaver aircraft flew from Deception Island to the Argentine Islands to transport the 
party to Adelaide Island. The Beaver, while taxiing in on arrival, broke through the 
ice and became a complete casualty. The Otter, which was to be kept in reserve for 
summer operations then returned to Deception Island with the air unit. The Adelaide 
Island party remained at the Argentine Islands. 

The total number of men wintering in 1960 was ninety. 
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Field work, 1959-60 


Physical sciences. The Argentine Islands and Halley Bay stations have maintained 
a full programme of geophysical, meteorological, auroral and tidal observations. 
The upper-air programme at Halley Bay was limited to one ascent a day owing to 
a shortage of radio-sondes, but the average heights were the greatest ever achieved 
in the Antarctic, being consistently over 20 km. except for a period in May. 

A phosphorus pentoxide electrolytic hygrometer was successfully tested at 
Halley Bay, and proved practicable for continuous measurements of humidity at 
temperatures below —20° C. 

Ionospheric soundings and radio research were carried out at Halley Bay and 
Port Lockroy, but were temporarily discontinued at the former in 1959 owing to 
mechanical breakdowns. 

A magnetometer survey of Tabarin Peninsula, Duse Bay and the northern part 
of Prince Gustav Channel was completed by parties from Hope Bay, and Dr D. H. 
Griffiths (Birmingham University) used a ship-borne proton resonance magnetometer 
to carry out a preliminary magnetic survey of the Scotia Are and parts of the 
South Shetland Islands. Gravity measurements were undertaken in the South 
Shetland Islands and on the north-west coast of Graham Land. 

Dr G. de Q. Robin (Scott Polar Research Institute, Cambridge) investigated the 
damping effect of sea ice on wave motion in the Weddell Sea, by means of a wave- 
recorder fitted to the John Biscoe. 

Meteorological and auroral observations have been maintained at eight stations. 

Topographical survey. Surveyors, operating from Hope Bay during the southern 
winter of 1959, extended the triangulation of Trinity Peninsula to provide ground 
control for mapping from the 1955-57 vertical air photography. During the 1959-60 
summer, priority was given to the tellurometer link-up between the triangula- 
tions of the South Shetland Islands and Trinity Peninsula and, for this purpose, 
parties were transported by ship and helicopter to various localities in Bransfield 
Strait. Work during the 1960 winter has been curtailed by the failure to re-open the 
station at Stonington Island and establish the new station on Adelaide Island as 
planned. 

Geology. The detailed geological survey of the Argentine Islands, King George 
Island and parts of the north coast of South Georgia has now been completed, and 
reconnaissance work has been carried out on the north-east part of Livingston 
Island. Parts of the James Ross Island group and exposures on the west coast of 
Gustav Channel have been mapped in detail with particular reference to the 
stratigraphy and palaeontology. The Neny Fjord area of Marguerite Bay was mapped 
with special reference to the stratigraphy of the Basement Complex. 

Glaciology. Glaciologists at Hope Bay undertook routine observations on ac- 
cumulation, ablation, temperature profiles and firn stratigraphy, and on the move- 
ment of several glaciers. 

At Admiralty Bay, King George Island, investigations were continued on cirqu 
and valley glaciers. 

Accumulation, ablation and movement of an ice shelf were studied at Halley Bay. 
and the rate of movement was found to be 413 yards per year. The rate of formation 
of sea ice was investigated in relation to energy balance. 

Routine sea ice observations were maintained at all stations. 

Biology. At Signy Island, South Orkney Islands, research continued into the popula 
tion dynamics, and migrating and breeding habits of three species of seals. The stud: 
of soil fauna, and the collection of freshwater and marine littoral material have bee 
initiated. The ornithological programme has included work on migration, longevity 
and the breeding behaviour of penguins and petrels. 
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Detailed work on the life cycle of the Emperor Penguin continues at Halley Bay, 
a precisely timed series of embryos having been obtained in 1959. 

‘Human physiological studies were carried out at four stations; these included an 
investigation of micro-climates. 


HMS Protector, 1959-60 


HMS Protector, Captain D. N. Forbes, R.N., made five southern voyages from 
Stanley during the season. During the first of these, between 1 and 23 December 
1959, she visited South Georgia, her helicopters photographing Willis Islands from 
the air, and landed a Royal Marine detachment for cold weather training. 

The main objects of her next two voyages were the transport, and helicopter 
support, of a tellurometer party in the Bransfield Strait area. During her fourth 
voyage she carried the Governor of the Falkland Islands on a visit of inspection to 
the FIDS stations at Port Lockroy, the Argentine Islands, Deception Island, Hope Bay 
and Signy Island, and the whaling stations at South Georgia. Air photography by 
helicopter was continued over South Georgia, and landings made on the South 
Sandwich Islands. 

On the final voyage, the Royal Marine detachment spent four days on Livingston 
Island, and personnel, stores and mail were airlifted to the Argentine Islands, Port 
Lockroy, Hope Bay and Admiralty Bay. This voyage ended at Stanley on 22 March 
1960. 


APPENDIX. Wintering parties at FIDS stations, 1960 


Port Lockroy, Wiencke Island, Palmer Archipelago (Base A) 


J. C. Cunningham, Officer-in-charge and general assistant/mountaineer 
K. Austen, Scientific assistant 

P. H. Leek, Scientific assistant 

E. Watson, Diesel electric mechanic 

B. C. Williamson, Wireless operator mechanic 


Deception Island, South Shetland Islands (Base B) 


I. T. Jackson, Officer-in-charge and meteorologist 
G. F. Fitton, Wireless operator mechanic 

R. P. Matthews, Senior meteorologist 

M. H. Tween, Diesel electric mechanic 

B. P. Westlake, Meteorologist 


Hope Bay, Trinity Peninsula (Base D) 


N. W. M. Orr, Officer-in-charge and medical officer 
N. Aitkenhead, Geologist 

A. Allen, Geophysicist 

K. Allen, General assistant/mountaineer 
D. S. Baron, Meteorologist 

C. G. Brading, Assistant surveyor 

J. Cheek, Wireless operator mechanic 

I. L. Fothergill, Meteorologist 

I. F. G. Hampton, Physiologist 

. A. E. Harbour, Assistant surveyor 

. Miller, General assistant/mountaineer 
. Mitchell, Diesel electric mechanic 


sn 


. H. H. Nelson, Geologist 

. M. Smith, Meteorologist 

. Tindal, General assistant/mountaineer 
. O. Tracey, Meteorologist 

. Winham, Meteorologist 
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Stonington Island, Falli¢res Coast (Base E) 


D. P. English, Officer-in-charge and pilot 
P. C. Bates, Airframe fitter 

R. A. Lord, Pilot 

C. J. Pearce, Meteorologist 

T. Sumner, Aircraft fitter 

F. A. Whyte, Wireless operator mechanic 


Argentine Islands, Graham Coast (Base F’) 


C. A. Murray, Officer-in-charge and surveyor 
H. E. Agger, Scientific officer 
A. W. Gallagher, Meteorologist 
. S. M. Harkness, Diesel electric mechanic 
. A. Haynes, Cook 
. Jehan, Meteorologist 
ivgott, Wireless operator mechanic 
reece, Physicist 
- Quinn, Wireless operator mechanic 
. Smith, Meteorologist 
. Sparke, Medical officer 
. Sumner, Meteorologist 
R. H. Thomas, Meteorologist 
J. B. Wigglesworth, Forecaster 


SEO SSM POND: 


by BM 


Admiralty Bay, King George Island, South Shetland Islands (Base G) 


M. D. Kershaw, Officer-in-charge and diesel electric mechanic 
C. M. Barton, Geologist 

N. Y. Downham, Meteorologist 

J. Elliott, Wireless operator mechanic 

J. EK. Ferrar, Meteorologist 

N. V. Jones, Meteorologist 

J. M. Wilson, Diesel electric mechanic 

R. G. Wright, Meteorologist 


Signy Island, South Orkney Islands (Base H) 


R. B. Harrison, Officer-in-charge and meteorologist 
D. A. Clarke, Diesel electric mechanic 

R. Filer, Meteorologist 

P. W. Mander, Meteorologist 

R. Pinder, Wireless operator mechanic 

P. O. White, Meteorologist 


Adelaide Island (Base T) (Wintering at Base F) 


E. C. J. Clapp, Officer-in-charge and wireless operator mechanic 
A. Crouch, Meteorologist 

A. G. Fraser, Geologist 

H. C. G. McCallum, General assistant/mountaineer 

F. Preston, Assistant surveyor 

J.C. A. Stokes, Assistant surveyor 


Horseshoe Island, Fallieres Coast (Base Y) 


P. D. Forster, Officer-in-charge and assistant surveyor 
A. G. Davies, Medical officer 

P. H. Grimley, Geologist 

C. Le Feuvre, Wireless operator mechanic 


Halley Bay, Caird Coast, Coats Land (Base Z) 


N. A. Hedderley, Officer-in-charge and meteorologist 
D. A. Ardus, Glaciologist 

J. R. Blackie, Physicist (Aurora) 

M. F. Brittain, Radar mechanic 

C. H. Dean, Physicist 
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C. R. Forrest, Medical officer 
C. N. Horton, Scientific officer 
C. Johnson, Wireless operator mechanic 
A. G. Lewis, Scientific assistant 
J. E. MacDonald, Scientific assistant (ionospheric) 
A. Millar, Meteorologist 

G. H. Moore, Cook 

G. H. Talmage, Diesel electric mechanic 

M. H. Taplin, Meteorologist 

M. H. Thurston, Biologist 

W. H. Townsend, Meteorologist 


Gryiviken, South Georgia (Base M) 


D. Borland, Forecaster 
D. O’Regan, Meteorological assistant 
M. T. Reade, Meteorological assistant 


SOUTH AFRICAN NATIONAL ANTARCTIC EXPEDITION, 
1959-60 


[From information obtained from South Africa House, London, and a private communi- 
cation. ] 


The first South African National Antarctic Expedition left Cape Town on 8 December 
1959 in the charter vessel Polarbjorn. The party consisted of H. la Grange (Leader), 
D. J. Bonnema, G. F. Strauss, W. T. de Swardt and M. H. van Wyk, meteorologists ; 
V. von Brunn, geologist and geophysicist; A. le R. van der Merwe, medical officer; 

_ two radio operators and a diesel mechanic. Disciplines to be studied were geology, 
geophysics, meteorology and physiology. 

Polarbjorn arrived off Bouvetoya on 10 December but did not attempt to land 
owing to stormy weather. It appeared that there had been a large landslide on the 
west coast of the island resulting in the formation of a plateau about 4 mile long by 
3800 yd. wide just south of Kapp Circoncision. While approaching Dronning Maud 
Land, Polarbjorn was intermittently beset for three weeks until the arrival of the 

_ Argentine icebreaker General San Martin on her way to relieve ‘‘General Belgrano”’ 
station. Polarbjorn followed in her tracks for about 150 miles. ‘“‘ Norway’’ station was 
- reached on 8 January 1960, the South Africans disembarked and the Norwegian party 
_were relieved. During the return voyage Polarbjorn spent some days at Maudheim. 
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UNIVERSITY OF ALBERTA: BOREAL INSTITUTE 
[From information supplied by the University of Alberta.] 
The Boreal Institute of the University of Alberta was established on 1 Apri 
1960, and has as its object the dissemination of knowledge about Arctic anc 
sub-Arctic regions. This is to be implemented by the setting up of an informa: 
tion centre, the provision of training and instruction for students, and the 
undertaking, co-ordination and administration of research in the area. 


METHOD OF HASTENING THE MELTING OF FLOATING ICE 
[From a paper by I. S. Peschanskiy in Priroda (Nature), 1960, No. 7, p. 49-54. 

Work has been done in the U.S.S.R. on hastening the melting of floating ice 
by means of sprinkling the surface with a dark substance. 

It has been established that it is not worth reducing the albedo by more thar 
20 per cent. Excessive darkening can lead to a retarding of the melting process 
because the dark layer may insulate the ice below. It has been found tha 
best results are obtained by sprinkling black sand, or sand mixed with coa 
dust, at a density of 300-400 g. per sq.m., 14-2 months before the natura 
melting period. Sprinkling is carried out from a tractor-drawn sledge, if : 
settlement is near at hand, otherwise from an aircraft. In the latter cas 
a given area must be overflown 15-18 times in order to achieve the necessary 
density. A strip 1 km. long may be treated in three flying hours. 

Some of the most successful results have been obtained at the port of Pevel 
(lat. 70° N., long. 171° E.), which lies in a bay 50 km. from the open sea. Th 
bay often remains frozen until July and even August, while the sea breaks uy 
considerably earlier. In 1952 dirt was laid along the sea ice for 60 km. betwee! 
Pevek and the open sea, the operation lasting from 24 April to 25 May. Th 
resulting channel permitted ships to enter the port without icebreaker assis 
tance on 23 June, the earliest recorded date. 


SOVIET ANTARCTIC MAPS 


The Ministry of the Merchant Fleet [Ministerstvo Morskogo Flota] publishe 
in 1959 a series of land maps of the Antarctic, based on air photography an 
ground control obtained by the Soviet Antarctic expeditions, mainly durin 
the field season of the second party (1956-57). A set of these maps is now hel 
at the Scott Polar Research Institute. The work of compilation was done b 
the air survey branch of the Ministry’s Institute ‘“Soyuzmorproyekt” unde 
the supervision of the Arctic and Antarctic Research Institute [Arkticheski 
i Antarkticheskiy Nauchno-Issledovatel’skiy Institut]. There are five sheet 
at the scale of 1: 1,000,000 covering coastal areas between long. 72° and 120°E 
23 sheets at 1:100,000 covering certain areas within these, namely Bunge 
Hills (five sheets), Wilkes station (two sheets), Mirnyy and the coast to tl 
1 See Polar Record, Vol. 9, No. 59, 1958, p. 153-54. 
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west (eight sheets), Gaussberg area (four sheets), and Davis station (four 
sheets); and eight sheets at 1:50,000 covering the Bunger Hills. The sheet 
lines and the system of numbering sheets conform to the plan for the map of 
the world at 1:1,000,000 [Carte du monde au millioniéme]. 

All place-names are, of course, given in cyrillic letters with the generic terms 
in Russian. While many new Russian names appear (they are to be found in 
the Soviet gazetteer),1 much care has clearly been taken to use western names 
wherever they exist. The compilers have even gone so far as to find and use 
western names not yet officially approved by the appropriate place-names 
authority, as Kholmy Grirsona [Grierson Hills], near Wilkes station. This 
evident desire to respect earlier achievements, and the careful way it is put 
into effect, is very laudable. Sometimes the generic as well as the specific part 
of western names is transliterated into cyrillic, with a new Russian generic 
added, as Kholmy Banger-Khils [= Bunger Hills Hills]—a pleonasm very 
common in the history of place-names. 

The main point of interest about the maps is undoubtedly the way in which 
the numerous problems presented by ice phenomena have been resolved. 
Five colours are used: blue for water features, brown for ice-free land, pink 
for ice shelf, pale green for the inland ice-sheet, and grey-green for ice 
streams. The last-named distinction is an innovation, and a useful one. It 
has the disadvantage, however, that the edge of the ice stream has to 
be shown on the map as a clearly defined line where the colour changes, 
whereas on the ground the edge of an ice stream is often an area rather than 
a line, and can be very difficult to determine at all. Conventional signs are 
explained in the key on each sheet, and more fully, with English translations, 
ina key issued separately (headed “‘ Legends for maps of Antarctic continent’’). 
There are three symbols for coastal ice cliffs. One corresponds to our ice wall 
(where the ice is aground); this one is used as well to indicate non-coastal ice 
cliffs, for instance those bordering declivities in ice shelves. It is also used 
coastally in another colour (blue instead of green), but the meaning of this 
is not given in the key. The other two symbols correspond to our ice front 
(where the ice is afloat); one marks the seaward edge of an ice shelf, and the 
other the seaward edge of a glacier tongue or ice stream. This subdivision of 
ice front permits the areas with the greatest likelihood of change to be dis- 
tinguished. Both ice front symbols are qualified by dates. Crevassing and 
drainage patterns in the ice are also indicated in considerable detail. Certain 
icebergs are marked, and at the larger scales spot heights are even shown on 
many of them. Presumably these icebergs are aground (although this is not 
- stated), but even so the usefulness of showing them on maps seems question- 
able. In general, the handling of the ice problems testifies to careful thought. 
Not all the solutions found may be ideal—this is, after all, a pioneer work in 
certain respects—but many are good, and the problem as a whole has been 

faced in a way which denotes a full understanding of the position. 
1M. M. Somoy, ed., Perechen’ geograficheskikh nazvaniy vostochnoy Antarktidy [List of 


geographical names of eastern Antarctica], Leningrad, 1959. See Polar Record, Vol. 10, 
No. 65, p. 164-65. 
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ABSOLUTE AGE OF ANTARCTIC ROCKS 


[From papers by M. G. Ravich and A. Ya. Krylov in Informatsionnyy Byulleten’ Sovetskoy 
Antarkticheskoy Ekspeditsii [Information Bulletin of the Soviet Antarctic Expedition], No. 19, 
1960, p. 8-9, and No. 20, 1960, p. 15-17: and by M. G. Ravich, A. Ya. Krylov, I. Ye. Starik 
and Yu. I. Silin in Doklady Akademii Nauk SSSR [Reports of the Academy of Sciences of the 
U.S.S.R.], Tom 126, No. 1, 1959, p. 144-46. Co-ordinates added from other sources.] . 


The following determinations have been made by the argon method: 


Where collected (east longitude Age 
given to nearest degree. All (millions 
Rock sites are near the coast) of years) 
Biotite pegmatite 400 
Cataclased fine-grain granite with “*Gora Lodochnikova”’ 450 
biotite and garnet (northern spurs of 
Cataclased alaskite-like granite Conradfjella) (10°) 420 
(from vein) 
Porphyroblastic hornblende granite Northern spurs of 460 
Conradfjella (10°) . 
Cataclased migmatized garnet-biotite f 390 
gneiss F r ° 
Pegmatoid plagiogranite with ss age EE 400 
muscovite y 
Feldspathized and biotized pyroxene A475 
plagiogneiss Forposten (20°) 
Cataclased pegmatoid plagiogranite 460 
Hypersthene granosyenite 535 
(charnockite) M 63° 
Biotized pyroxene plagiogneiss aoe) 555 
Garnet-biotite schist with spinel 490 
Basalt Gaussberg (89°) 20 
Leucocratic granite : ° 
Pegmatite 8 | Long Peninsula (78°) { ep 
Veined amphibolite granite Mirnyy, “‘Ostrova 450 
Stroiteley’’ (93°) 
Pyroxene plagioclase schist (xenolith | Mirnyy, “‘“Sopka Moren- { 440 
in charnockite) naya”’ (93°) | 430 
Charnockite Haswell Island (93°) 455 
Pegmatoid granite P ° 525 
Porphyroblastic granite Det ae { 430 
Biotite schist Mount Strathcona (99°) 925 
Leucogranite from migmatite ““Kholmy Obrucheva”’ 1070 
Aplite-like granite (100°) 515 
Biotite-pyroxene gneiss 590 
Biotite-pyroxene gneiss 940 
Boulder of rapakivi 760 
Charnockite p ° 700 
Migmatite Bunger Hills (101°) 730 
Migmatite 730 
Migmatite 700 
Pegmatite 705 
Charnockite vee T1692 
Leucogranite } Saeed BIB ath) { 1080 
Charnockite Henry Bay (121°) 6 
L 60 
Sima oh | Henry Bay (121°) { 720 
Pegmatoid granite “Skala Al’bova” (127°) 1020 
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Where collected (east longitude Age 


given to nearest degree. All (millions 

Rock sites are near the coast) of years) 
Porphyroblastic granite 450 
Xenolith from porphyroblastic granite 450 
Xenolith from porphyroblastic granite Ainsworth Bay (147°) 450 
Biotite gneiss 485 
Biotite gneiss 445 
Gabbro-dolerite “Gora Obrucheva”’ (154°) 170 
Quartz-albite vein ee 5 4 450 
Schistose phyllite } Gory Berga” (156°) { 500 
Veined muscovite granite 460 
Biotite gneiss Wilson Hills (158°) 425 
Biotite gneiss 445 
Biotite granite Rennick Bay (162°) 315 
Biotite-hornblende granite ““Ostrova Sputniki” (168°) 3805 
Schistose phyllite ee : ” ° 410 
Fine-grained mica schist } Cer CAL SON RON 400 


Note. Place-names shown in inverted commas have not yet been approved by the 
appropriate Norwegian and Australian authorities. 


FIFTIETH ANNIVERSARY OF THE SAILING OF TERRA NOVA 
FROM NEW ZEALAND, 26 NOVEMBER 1960 


On Saturday, 26 November 1960, the Scott Polar Research Institute cele- 
brated the fiftieth anniversary of the sailing from New Zealand of the Terra 
Nova with the British National Antarctic Expedition, 1910-13. A sherry party 
was held for the Friends of the Institute in the museum, where photographs, 
equipment, note books, private journals, and paintings by Dr E. A. Wilson 
had been arranged in a special commemorative exhibition. Three members 
of the expedition were there, Professor Debenham, Sir Raymond Priestley 
_and Sir George Simpson; Miss Bowers, sister of Lieutenant Bowers, made a 
special journey from Scotland to attend, and Sir James Wordie of Shackleton’s 
Endurance expedition and Mrs Ferrar, widow of H. T. Ferrar, geologist 
Scott’s Discovery expedition, were both present. Tape-recorded messages 
from Australia were sent by C. H. Hare of the Discovery expedition and 
-T. Griffith Taylor, and through the kindness of Mr A. Campbell-Drury of 
A.N.A.R.E., greetings were also sent on tape from R. W. Richards, A. Keith 
Jack and I. O. Gaze of Shackleton’s 1914-17 expedition and Dr Frank Stillwell 
of the Australasian Antarctic Expedition, 1911-14. 

Later in the evening H. G. Ponting’s film Ninety Degrees South was shown 
before a very large audience; it was introduced by Professor Debenham, who 
talked about the film’s making and about Ponting, and at the end of the 
evening Sir George Simpson spoke about the start of the South Pole journey. 
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Conservation of Nature in Antarctica 


Att the fourth meeting of SCAR a report on the Conservation of Nature in 
Antarctica, prepared by the Working Group on Biology, was provisionally 
accepted subject to approval by National Committees. National Committees 
were given the opportunity of expressing their views on the document to the 
Executive Committee of SCAR by the end of 1960. Comments from nine 
National Committees have been received. Seven National Committees ex- 
pressed general approval of the document although detailed alterations were 
suggested by two committees. The two remaining National Committeesinformed 
the Executive Committee of the general principles which they considered 
should form the basis of the Conservation of Nature in Antarctica. These 
principles did not differ in their major essentials from those set out at the 
fourth meeting of SCAR. 

After considering the views of National Committees, and bearing in mind 
the need to avoid unnecessary delay in circulating a statement on the Conserva- 
tion of Nature in Antarctica, the Executive Committee, in consultation with 
the Secretary of the SCAR Working Group on Biology, have approved the 
statement which appears in the following pages. They believe it represents 
the opinion of the majority of the National Committees, and is a reasonable 
compromise between the view that the statement should be confined tc 
setting out general principles and the opinion of those who would prefer more 
detailed recommendations. 

The most important sections of the following document are those headed 
“General Principles” and “Recommendations”. It is hoped that these 
sections will provide a basis on which the nations active in Antarctic research 
can develop a common policy on the conservation of nature in Ant- 
arctica. The introduction and annexes are intended to clarify the document 
and to suggest one possible way by which the General Principles and Recom. 
mendations could be implemented. Attention is drawn to the last twe 
paragraphs under recommendations which read: 

“The necessary systems of authorization must remain a matter for dis 
cussion between the responsible authorities. Some preliminary suggestions 
are given in Annex D. 

It is suggested that nations should draft applicable regulations.” 


SUGGESTED FORM OF MEASURES TO PROMOTE CONSERVATION OF NATURE 
IN THE ANTARCTIC 
Introduction 
(a) These recommendations refer only to the region south of lat. 60° S. 
ie. the area covered by the Antarctic Treaty. This treaty provides an un 
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jparalleled opportunity for international co-operation in the conservation of 
nature throughout one of the most scientifically important biogeographical 
regions of the world. 

(6) The biological importance of the sub-Antarctic islands north of 60° S., 
and their affinities with the Antarctic, make it highly desirable that nature 
‘conservation in these two areas should be closely integrated. It is hoped that 
pee nations exercising sovereignty over these islands, while taking account of 
‘the special problems involved, may consider the introduction of measures to 
‘ensure that the sub-Antarctic flora and fauna has comparable protection to 
that recommended for the area south of lat. 60° S. 

(c) It is recognized that the biological resources of the Antarctic are an 
important source of supply for human needs, and that conservation measures 
based upon scientific research are essential to preserve and enhance these 
_assets for the future. 

(d) Existing national laws or regulations protect wild life in many parts 
| of the Antarctic. Annex A is a list of the information available to the working 
_ group. When the Antarctic Treaty comes into force the region south of lat. 
60° S. will be open to all nations for scientific purposes, and it is clearly desir- 
_ able that conservation legislation should be consistent. It is hoped that 
Antarctic Treaty Powers will introduce measures on the lines recommended. 
| (e) The necessity for conservation of the flora and fauna of the high seas 
in the Antarctic regions is recognized, both for their own scientific value and 
_ because many animals, such as seals and sea birds, are entirely dependent 
upon them for food. However, for administrative reasons it would be difficult 
_to apply these recommendations outside coastal waters. It is urged that the 
_key importance of plankton in the biological economy of the Antarctic be 
, recognized by all nations, and that activities which might impair it, such as 
harvesting or the introduction of alien species, should be scientifically assessed 
before being put into practice. 

(f) The working group recognizes that the willing co-operation of the 
individual will do more to promote effective conservation in the Antarctic 
than any restrictive measures. An informative leaflet prepared by SCAR for 
issue to all persons who visit the region would be valuable, and a draft is 
attached (Annex B). 

(g) Definitions of the terms used in these recommendations are given in 
Annex C. 


General principles 


1. The Antarctic flora and fauna are of outstanding scientific importance 
and every effort should be made to minimize interference by man. The region 
supports many forms of life which have no parallel elsewhere in the world, 
and which display some of the most perfect biological adaptations to an 
extreme environment. Scientific study requires that such fauna and flora be 
retained as far as possible in a natural state. 

2. The Antarctic fauna contains species which are of world-wide appeal 

‘and interest, existing in an environment of great scenic beauty which has so 
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far been little impaired by man. This situation, which is now unique among 
the great land masses, merits preservation as a world heritage. 

3. These fauna and flora are particularly vulnerable to interference 
Marine forms which breed on land have no defences against unaccustomec 
predators. The high specialization of Antarctic life precludes ready adaptatior 
to changes in the environment; these tend to have irreversible effects, hence 
conservation measures should precede expansion of human activity in the 
Antarctic. 

4, Appreciation of the inter-dependence of all forms of Antarctic life 1 
fundamental to effective conservation. The vertebrate animals depend ulti 
mately upon invertebrate plankton foods, and interference at any point iz 
this balanced biological system can have far-reaching repercussions. 

5. It is recognized that scientific and economic needs make justifiable 
demands on the Antarctic flora and fauna, and that some disturbance duc 
to human activities is not only unavoidable, but may be desirable in th 
interests of conservation. Biological research is the essential basis for rationa 
management and utilization of Antarctic life, and for educational measure: 
which seek to eliminate unnecessary wastage. Unnecessary pollution anc 
contamination of atmosphere, land and water (including ice areas) should be 
prohibited. 

6. International co-operation is essential. The restricted and discontinuou: 
distribution of some species, the circumpolar range of others, and the wide 
spread migratory movement of many forms extend the responsibility fo 
conservation beyond national boundaries. 


Recommendations 


1. All areas of land and fresh water, including fast ice. and ice shelves, anc 
all coastal waters south of lat. 60° S. should be recognized internationally a 
a nature reserve. Within this region, it should be prohibited to kill, captur 
or interfere with all animals (including indigenous predators) and plants 
with the exceptions stated in para. 5 below. 

2. Species or habitats which are especially important or vulnerable shoul 
be further protected by the designation of selected areas as sanctuaries withi 
which no form of disturbance should be permitted. 

3. The deliberate introduction of alien forms of flora and fauna (excludin: 
domestic species, which should be rigidly controlled at the lowest possibl 
number considering their chances of survival, capacity of reproduction an 
utilization by man) should be prohibited. 

4. The attention of expedition leaders, ship masters and other persons i 
authority should be drawn to the necessity for control of activities which ca 
cause serious harm to wildlife. 

These include: 

(a) Allowing dogs to run free. 
(6) Flying helicopters or other aircraft in a manner which would distur 
bird colonies, or landing near (e.g. within 200 yd.) such colonies. 
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(c) Driving vehicles unnecessarily close to breeding colonies of birds. 


(d) ne = explosives or discharge of fire-arms close to breeding colonies 
of seals. 


(e) Disturbance to bird and seal colonies by persistent attention from 

people on foot. 

(f) The discharge of oil from ships in coastal waters. 

5. The complete protection of all species envisaged in para. 1 above should 
_be relaxed only in the following cases, which should be controlled by proper 
| authorization on a scale that will not deplete the local stock. 
(a) Collections and studies for scientific purposes. 
(b) Food (meat, eggs) for men and dogs. 
(c) Living specimens for zoological gardens. 
(d) Taking of a strictly limited number of specimens, especially natural 
casualties, for private purposes. 
(e) Exploitation of fauna for commercial gain, on terms which accord 
with sound conservation principles. 

The necessary systems of authorization must remain a matter for discussion 
between the responsible authorities. Some preliminary suggestions are given 
in Annex D. 

It is suggested that nations should draft applicable regulations. 


ANNEX A 
Wild life protection in Antarctica 


The following laws, regulations or principles are in force at the present time 

(September 1960). This list is based on information supplied in response to 
_ the application in the circular SCAR 4/1/60, and verbally by delegates and is 
certainly not complete. 


Argentina 
Law 18.908 and Decreto Reglamentario No. 15.501/53 provide for the 
complete protection within Argentina and the territories under Argentine 
jurisdiction of all members of the native fauna. There are exceptions for 
sport, commercial exploitation, scientific, educational and cultural collection, 
and destruction of pests. The taking of species in the first three of these cate- 
gories is subject to licence and governed by precise regulations, and the 
species concerned are listed under both their common and scientific names. 
Argentina also has a considerable body of legislation governing inshore 
fisheries, exploitation of littoral algae, and other allied subjects, little of 
which has much relevance to the territories south of 60° S. 
(Copies of laws and ordinances supplied by Argentina.) 


Australia 

Operations Manuals for Australian Antarctic stations provide rules for the 
protection of wild life. Enforcement is the responsibility of station leaders. 
(Verbal information from Australian Adviser on biology.) 
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Belgium 

Belgium has no special law or regulation concerning conservation of 
utilization of the Antarctic flora and fauna. (Written information from Belgian 
delegate.) 


Chile 

Chilean national legislation protects wild life throughout the country, in- 
cluding areas in Antarctica. The taking of scientific specimens, and the killing 
of some species for sport or commercial purposes is permitted under licence 
(Verbal information from Chilean delegate.) 


France 

An Ordinance of 27 February 1959 forbids the killing or taking of specimens 
except for scientific purposes or in emergency, in Terre Adélie. (Verba 
information from French adviser on biology.) 


Japan 

Expedition members have been reminded of their moral duty to preserve 
wild life, and leaders of parties have been instructed to see that the maximun 
of protection is given. Permission to kill animals, even for scientific purposes 
must be obtained from the leader or other person in authority. (Verba 
information from Japanese delegate.) 


New Zealand 


Leaders of Antarctic stations have an over-all directive to conserve wik 
life. Recently rather more precise instructions have been issued to reduce 
the number of seals killed for dog food. (Verbal information from New Zealan¢ 
delegate.) 


Norway 


By Royal Decree of 27 February 1953, in pursuance of section 3 in a law 0 
14 December 1951, it is prohibited to take Fur Seals or Sea Elephants ot 
Bouvetoya and Peter I Oy. (Copy of Decree supplied by Norway.) 


South Africa 


Wild life protection orders are in force for South African sub-Antarcti 
islands, and some directive will probably be issued to scientific and oth 
staff of Antarctic bases, if these are established in any area possessing 
significant fauna. (Verbal information from South African delegate.) 


United Kingdom 


The Wild Animals and Birds Protection Ordinance of 22 March 1918, 
amended in the Wild Animals and Birds Protection Order, 1955, provid 
complete protection for a list of scheduled birds and mammals within t 
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Falkland Islands Dependencies. The only sea birds protected in these ordi- 
nances are penguins, steamer-duck, and kelp geese: petrels and albatrosses 
are unprotected. A second schedule provides a close season for certain birds, 
mostly ducks and geese, which at other times are unprotected. The taking of 
penguin eggs is further governed by a supplementary series of regulations. 
Under Ordinance 8 of 1921 to consolidate and amend the laws relating to 
seal fishery and an Amending Ordinance of 1 April 1953, all seals are protected, 
| except where exploitation has been specifically licensed. There are also fishery 
protection ordinances. (Copies of laws and ordinances supplied by United 
Kingdom.) 


USA 


The Operation Plan of Operation “Deep Freeze II” 1956-57, Annex L, 
directs commanding officers of all ships, shore stations, and other bases, and 
leaders of all parties to ensure that all personnel observe the principles of wild 
life conservation in Antarctica. Collection of scientific specimens by accredited 
persons is authorized. The taking of penguins for private collections is dis- 
' couraged and made subject to conditions to ensure the proper handling of 
' specimens. (Written information supplied by United States.) 


| USSR 
Regulations for the protection of the fauna have been made by the Chief 
_ of Soviet Expeditions, and the leaders of parties are responsible for seeing that 
these are obeyed. Since 15 January 1956 the region round Haswell Island 
_has been declared a reservation. No animals (other than fish, caught on a line) 
'are taken for food by Soviet parties. (Verbal information from Soviet 
* delegation.) 
| ANNEX B 
Draft contents of a leaflet 


Preservation of Wild Life 
(a) Introduction. Explains that the leaflet is intended to familiarize the 
reader with Antarctic animals and birds and to enlist his co-operation 
in their preservation. 

(b) Brief descriptions, with sketch and life history information of seals, 

birds, ete. 

(c) A concluding explanation of the ways in which wild life may be en- 

dangered, even unintentionally. 

(It is intended that copies of this leaflet should be handed to all personnel 
on embarkation or arrival in the Antarctic. Shore station leaders should 
prepare sketch maps showing the location of sanctuaries, main bird and seal 
‘colonies, and other interesting natural features in the district and should 
issue these to their staff, together with a list of the conservation rules applying 
in the area.) 
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Alien forms 


Animal 
Fauna 
Flora 
Indigenous 


Invertebrate 


Nature 


Nature reserve 


Plankton 
Predator 


Sanctuary 
Specimen 


Vertebrate 


It is suggested that the following principles may be usefully considered when 
regulations are drawn up. | 


(a) For scientific collections 


i Permits should be personal and either non-transferable or transferable 
only to people employed by and collecting on behalf of the scientist 
concerned. 

ii They should be issued only to scientists of repute, or persons recom- 
mended by reputable scientists. 

iii They should be issued free of charge. 

iv They should be for a defined period, and valid within a defined area. 

v They should not restrict the species to be taken, or limit the number 
of specimens, which should be left to the responsible judgement of the 
scientist concerned, who knows his own needs and understands th 
implications of his collecting. 

vi The right to export the specimens from the area should be included i 
the permit. 


Authorization for collection of flora and fauna 
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ANNEX C 

Definitions 
Any living specimen of plant or animal which is not in- 
digenous to the Antarctic. 
Any vertebrate or invertebrate species, wherever it occurs. 
All vertebrate and invertebrate species, wherever they occur. 
All plant species, wherever they occur. 
Native to the region. | 


Any form of animal life without a backbone, wherever it | 
occurs. 


Flora and fauna. 


An area of land, ice, fresh water, or sea in which plants and | 
animals are maintained in their natural state as far as possible. | 


All forms of plant and animal life which float in the sea. 
Any animal which kills other animals for food. 


An area of land, ice, fresh water, or sea in which no form of | 
interference with plants or animals is permitted. | 


An individual plant or animal, or part thereof, which has” 
been collected. | 


Any form of animal life with a backbone, wherever it occurs. 


ANNEX D 


vil 


i 


iil 


iv 
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The person authorized to make scientific collections should submit a 
detailed report of all material collected or used, and of its eventual 
disposition. 


|b) Taking of animals for food 


In recent years the depredations of expeditions upon this traditional 
food source have become alarmingly heavy, and are now continued 
without respite from year to year. For example, near several stations 
the stocks of Weddell Seals have been so disturbed that breeding rates 
have been affected and scientific research rendered difficult. Animals 
are killed without regard to age or sex, and even animals marked in 
the course of scientific studies have been taken. Without detailed 
biological research it is impossible to assess the permissible annual crop 
which the various seal colonies would stand, but it is certain that this 
figures is being seriously exceeded in many areas. 

The time has come to consider a positive conservation policy which 
will prevent depletion of this important natural resource. For the time 
being, expeditions should be urged to provide alternative foodstuffs for 
men and dogs and permits to take seal should be granted as sparingly 
as possible. 

Expedition leaders should be made aware of the situation and urged 
to use the maximum of restraint in the killing of seal and the taking 
of penguin eggs. They should seek biological guidance wherever possible 
as to the maximum permissible harvest. 

Where permits are issued these should be valid for a limited period and 
within a definite area. 

Permits should be issued to expeditions or other groups, the operations 
to be the responsibility of the leader who should direct the number 
to be taken at any one time. 

Such permits should be free of charge. 

Records should be kept of all animals killed under permit, or in emer- 
gency, and returns made to the appropriate authority. 


(c) Specimens for zoological gardens 


i 


ii 


iv 


These should be issued personally to collectors, and should be transfer- 
able only to their appointed agents. 
Before authority to collect is given it should be established that 
adequate arrangements have been made for the humane capture, 
efficient keeping in captivity, and safe transport of the animals to a 
suitable institution. 
A limit should be placed on the species and numbers which may be 
taken under each permit. A prohibited list should be prepared, naming 
those species that cannot be maintained in good health in captivity 
for at least three years. 
It should be specified that captured animals which cannot be safely 
transported from the Antarctic be forthwith released. 
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Returns should be provided of the number of each species captured, 
the number dying in captivity and in transit, and the ultimate disposition 


of the specimens. 
Where desirable a suitable charge should be made under each permit. 


(d) Specimens for private purposes 


i 


il 


Iv 


In principle it is considered that, while the taking of oF occasional 
specimen of most Antarctic animals for private retention as “‘souvenirs” 
is unlikely to endanger any species, the practice is still an undesirable 
one. The disturbance and consequent loss which can be caused by 
people wandering into bird colonies to collect specimens can be out of 
all proportion to the number they actually kill themselves. Conversely, 
it is probably impossible to prohibit this practice without causing much 
ill-feeling and stimulating underhand activities. It is therefore better 
to recognize and regulate it. 

Collection for private purposes should be allowed only under written 
permit. For administrative convenience this might perhaps be given by 
a Base Leader, or other person in authority, who could receive an 
over-all directive from his Government as to how many such permits 
to issue. It is suggested that nobody be allowed to kill more than one 
specimen of each species for private retention. 

It is considered highly desirable that no person be permitted to kill any 
animal as a private specimen unless he has given an assurance that it 
will be competently prepared. Where efficient and inexpensive taxi- 
dermy services operate in a country it is an excellent scheme to require 
a deposit of money to be made when each permit is issued, to be returned 
on the submission of receipted taxidermist’s bill. This is not practicable 
in all countries. 

Where possible, people seeking private specimens should be urged to 
collect animals recently dead from natural causes and where an abun- 
dant supply of such specimens exists (e.g. Emperor Penguin chicks 
which have died of starvation) a Base Leader should not issue a permit 
to kill that species. 


(e) Commercial exploitation 


i 


il 


iii 


Certain forms of commercial harvesting, e.g. of Fur Seals, and Elephant 
Seals, are considered undesirable at present in the area south of lat. 
60° S. because the populations of these animals are small, and only 
slowly recovering from past destruction. 

Other forms of harvesting, e.g. of plankton or Antarctic fish woulc 
strike at the whole basis of the Antarctic ecological system. Because 
of their likely repercussion they should not be undertaken without 
careful consideration. 

In general, it is felt that all forms of exploitation should be discouragec 
until adequate scientific data are available. 
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Scientific investigations recommended by SCAR: amendments 


The following amendments to the recommendations published in SCAR 
Bulletin, No. 3, September 1959, were provisionally accepted at the Fourth 
' Meeting, August 1960. They have now been ratified by a majority of National 
Committees and are therefore effective. 


Auroral Physics 


That the title Auroral Physics be changed to Auroral and Airglow Physics, 
and that the items be amended to read as follows: 

(a) The morphology of visual and sub-visual auroras, specific auroral and 
airglow emissions, and H.F. radio scattering regions. Location, shape 
and structural details of the southern auroral zone. 

(6) The sources of energy producing geomagnetic and ionospheric distur- 
bances, auroras and airglow in the Antarctic regions. 

(c) The nature of the agencies causing excitation of auroral and airglow 
emission. 

(d) The composition and physical state of the upper atmosphere. 

(e) Search for, and explanation of, peculiarities in the space and time 
distribution of auroral and airglow features characteristic of the 
southern hemisphere. 

Observational programmes should continue at stations well distributed in 
Antarctic regions using the several techniques available, such as visual 
| observation, all-sky and parallactic photography, and photometric, spectro- 
) graphic and radar techniques. 

Attention is drawn to the possibility of gaining new information on the 
geomagnetic field in regions far from the earth by comparing Arctic and 
_ Antarctic observations on V.L.F. radio emissions, auroras and cosmic ray 
variations. Such comparisons may also contribute to the understanding of the 
mechanism of production of auroras. This possibility should be considered 
before fixing the positions of any new Antarctic stations. 


_ Geomagnetism 

Items (a) and (b) should be amended as follows, and other items (c) and (d) 

_ should be added. 

(a) The existing geomagnetic observatory programme with base level 
control should be maintained at the 1960 level, which comprises the 
minimum necessary geomagnetic network in this area. 

(b) Geomagnetic variation recordings, including quick-run and induction 
magnetographs for rapid variations, should be encouraged at all stations 
involved in high atmosphere studies and the recording and analysis 
should be designed to meet these requirements. The importance of low 
sensitivity recording is emphasized. Attention is drawn to the possible 
connection between geomagnetic disturbances at Antarctic stations and 
those at their geomagnetically conjugate stations in the Arctic area. 
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(c) Geomagnetic surveys in the Antarctic area (continent and southern sea) 
should be carried out and co-ordinated with the World Magnetic Survey 
programme. Encouragement should be given to airborne and shipborne 
magnetic surveys as well as surveys by sledge parties. As far as possible 
three components should be recorded. 

(d) In connection with the research programmes of crustal and upper 
mantle geophysics in Antarctica, the following geomagnetic work 
should be encouraged: 

(i) magnetic sounding on land and over the sea as a part of glaciological 
and geological research; 

(ii) palaeomagnetism through the study of Antarctic rocks; 

(iii) observation and analysis of regional geomagnetic secular variation, 
relevant to regional characteristics of the earth’s crust and upper 
mantle; : 

(iv) research on regional characteristics of electromagnetic induction in 
the interior of the earth in this area; 

(v) observation and analysis of earth-currents. 


Geology 
The section to be amended to read as follows: 
Systematic regional mapping on sheets based on the recommendations of 


' 


the Working Group on Cartography. : 
Although the nature of the geology and the area of exposures will control 


scale of sheets, it is recommended that each participating country retain one 


scale throughout for the regional geological maps in the sectors in which it! 
has agreed to work. In addition to regional mapping and its ancillary studies 
(petrological, palaeontological) the Antarctic calls for attention within the 


basic framework of regional geology: 
(a) Geomorphology and Quaternary geology including work of ice, frost 
and wind. 
(b) Palaeoclimatic studies. 


c) Palaeomagnetic studies. 

d) Geochemical studies of rocks and minerals. 

e) Terrain beneath the ice in association with geophysical studies. 

f) Volcanology, study of past and present voleanisms and its products. 
g) Structural geology. : 


Glaciology 


Item (b) should read: 
(b) Variations in the extent of Antarctic ice: 


(i) 
(ii) 


Changes of elevations by repeated seismic soundings, gravity 
observations and standard survey observations. 

Measurements of ice movement by standard terrestrial survey 
methods, or, if these are not practicable, repeated astronomical fixes 
or other available methods. 
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(ili) Measurements of the wastage of ice by calving, melting, wind 
erosion and evaporation should be made by the appropriate methods. 

(iv) Measurement of accumulation under (c) and (d) below should 
be combined with measurements of flow and wastage in order that 
a reliable figure for the mass balance of the Antarctic ice sheet may 
eventually be determined. 

(v) Past variations should be studied by biological, geochemical, 
geomorphological and other methods. 

Item (d) should read: 

(d) The structure and temperature distribution of the inland ice sheet and 

ice shelves as revealed from deep pits and deep bore holes. 


' Gravity 


Item (a) be amended by deleting the words “‘of the upper layers” in the 


' second line. 


_ Seismology 


The addition of a new item after (b): 

(c) To study microseisms to find why 8 to 10 second microseisms are in 
general less in winter than summer, in contrast to the seasonal variation 
in temperate latitudes. 


Stations and transport operating in the Antarctic, 1960-61 


Argentina 

“Almirante Brown”’ Lat. 64° 53’ S., long. 62° 53’ W. Summer only 

““Decepcidn”’ Lat. 62° 59’ S., long. 60° 43’ W. Summer and winter 
**Melchior”’ Lat. 64° 20’ S., long. 62° 59’ W. Summer and winter 
““Orcadas”’ Lat. 60° 45’ S., long. 44° 43’ W. Summer and winter 
““Teniente Camara”’ Lat. 62° 36’S., long. 59° 54’ W. Summer only 

“Esperanza” Lat. 63° 23’ S., long. 56° 59’ W. Summer and winter 
“Ellsworth”’ Lat. 77° 43’ S., long. 41° 07’ W. Summer and winter 
“*General Belgrano” Lat. 77° 58’ S., long. 38° 48’ W. Summer and winter 
“Teniente Matienzo”’ Lat. 64° 58’ S., long. 60° 02’ W. Summer and winter 


from 15 March 1961 


General San Martin (icebreaker), Bahia Aguirre (transport), Punta Ninfas (oil 
tanker), Chiriguano (survey vessel), two S-55 helicopters and two Beavers. 


Australia 
Davis Lat. 68° 35’ S., long. 77° 58’ E. Summer and winter 
Macquarie Island Lat. 54° 30’ S., long. 158° 57’ KE. Summer and winter 
Mawson Lat. 67° 36’ S., long. 62° 53’ E. Summer and winter 
Wilkes Lat. 66° 15’ S., long. 110° 31’ E. Summer and winter 


Magga Dan, Thala Dan (chartered transports), one DCH-2 Beaver, one DC-3 Dakota. 
Belgium. Not in operation 
Chile. Not known 


France 
“Camp Heurtin”’ Lat. 87° 50’ S., long. '77° 34’ E. Summer and winter 
“Dumont d’Urville”’ Lat. 66° 40’ S., long. 140° 01’ E. Summer and winter 
Port-aux-Frangais Lat. 49° 21’S., long. 70° 12’ E. Summer and winter 


Norsel (charter ship), helicopter. 


Japan ; 
uSyowa” Lat. 69° 22’S., long. 39° 35’ K. Summer and winter 


m/s Soya (ice-strengthened transport), two Sikorsky 58 helicopters. 


544 SCAR BULLETIN 


New Zealand ; 
S SCOLGC Lat. 77° 50’ S., long. 166° 44’ EK. Summer and winter 


HMNZS Endeavour 
New Zealand-U.S.A. 


“Hallett” Lat. 72° 18’S., long. 170° 18’ E. Summer and winter 
South Africa i 
“Norway” station Lat. 70° 30’ S., long. 2° 32’ W. Summer and winter 
(Charter transport.) 
United Kingdom 
Adelaide Island Lat. 67° 46’ S., long. 68° 54’ W. Summer and winter 
from February 1961 
Argentine Islands Lat. 65° 15’S., long. 64° 16’ W. Summer and winter 
Deception Island Lat. 62° 59’ S., long. 60° 34’ W. Summer and winter 
Fossil Bluff Lat. 71° 20’ S., long. 68° 17’ W. Summer and winter 
from February 1961 
Halley Bay Lat. 75° 31’S., long. 26° 36’ W. Summer and winter 
Hope Bay Lat. 68° 24’ S., long. 56° 39’ W. Summer and winter 
Port Lockroy Lat. 64° 50’ S., long. 63° 31’ W. Summer and winter 
Signy Island Lat. 60° 43’ S., long. 45° 36’ W. Summer and winter 
Stonington Island Lat. 68° 11’ S., long. 67° W. Summer and winter 
RRS Shackleton and John Biscoe, MV Kista Dan (charter transport), HMS Protector. 
United States 
“Byrd” Lat. 79° 59’ S., long. 120° 04 W. Summer and winter 
“Little Rockford”’ Lat. 76° 16’ S., long. 147° 830’ W. Summer only 
“Beardmore” Lat. 83° 17’ S., long. 175° 45’ E. Summer only 
“N.A.F. McMurdo” Lat. 77° 51’S., long. 166° 37’ E. Summer and winter 
South Pole Lat. 90° S. Summer and winter 


Eastwind, Edistio, Glacier, Staten Island (icebreakers), Wilhoite (ocean station vessel), 
Alatna, Arneb, Private John E. Towle (transport), Grenville Victory (tanker), and 
numerous aircraft of various types. 


U.S.S.R. 
“Komsomol’skaya”’ Lat. 74° 05’ S., long. 97° 29’ KE. Summer only 
““Lazarev”” Lat. 69° 58’ S., long. 12° 55’ E. Until February 1961 
“Mirnyy”’ Lat. 66° 33’ S., long. 93° 01’ E. Summer and winter 
‘**Novolazarevskaya”’ Lat. '70° 45’S., long. 11° 58’ E. Summer and winter 
(replacing ‘‘ Lazarev’’) from February 1961 
“Vostok”’ Lat. 78° 27’ S., long. 106° 52’ E. Summer and winter 


Ob’ and six aircraft, IL-14, IL-12, LI-2, AN-6. 


ERRATA 


SCAR Bulletin, No. 7, 1961 


Page 89, line 41. For A. W. Worthington read E. B. Worthington. 
Page 99, line 4. For 100 read 1000. 
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OBITUARY 


_JoHaN GuNNAR ANDERSSON, the Swedish geologist and archaeologist, was born on 
3 July 1874 and died in Stockholm on 29 October 1960. He was a member of 
_A. G. Nathorst’s expedition to Spitsbergen in 1898, and led an expedition of his 
own to Bjornoya the following year. He visited the Antarctic in 1901-04 as second- 
in-command of Otto Nordenskjéld’s expedition. In 1906 he became professor of 
geography in Uppsala University and head of Sveriges geologiska undersékning 
(Geological survey of Sweden); he held the chair of geology at Stockholm University 
from 1925 to 1926. He also had a distinguished career in Chinese studies. His 
publications relating to polar studies include Antarctic, Stockholm, 1944; Mdnnen 
kring Sydpolen, Stockholm, 1945; and numerous scientific papers. 


_ VYACHESLAV VASIL’YEVICH Froxovy, Director of the Arctic and Antarctic Research 
Institute [Arkticheskiy i Antarkticheskiy Nauchno-Issledovatel’skiy Institut] since 
1950, died on 22 August 1960 at Leningrad, aged 52. For the last twenty-three years 
of his life he was concerned with the Soviet Arctic: as head of the weather bureau 
_at Ostrov Diksona, as chief synoptic meteorologist to the White Sea naval flotilla 
_ during World War II, and as a member of the research staff of the Arctic (later 
_ Arctic and Antarctic) Research Institute. He rose to become Deputy Director for 

Research before he took over the Directorship in 1950. The outstanding feature of the 
_ Institute’s work during his Directorship has been the study of the Arctic basin by 
| means of establishing drifting stations on the ice, and with this work Frolov himself 
was always closely concerned. Another important event during his Directorship, 
and one with which he was personally concerned, was the start of the series of Soviet 
Antarctic expeditions, which led in 1958 to the Institute becoming responsible for 
ali Antarctic scientific work. 


JOHAN PETERSEN, Ujuat, was born at Sagdlit in Greenland in 1867, and died in 

Denmark in December 1960. Petersen took part in Holm’s (1883-85) and Ryder’s 
(1891-92) expeditions to east Greenland as interpreter and became the first colony 
manager at Angmagssalik, where he stayed from 1894 to 1915 and again in 1923-24, 
playing an essential part during the first few critical years of colonization. In 1925 
he became the first manager at Scoresbysund, and held this post for two periods, 
1925-26 and 1934-35. The latter part of his life was spent in Denmark. Petersen 
became an expert on the history, language, and customs of the east Greenlanders 
and has contributed to several works on these and related subjects. 


Nixotay NIKOLAYEVICcH ZUBOV, the Soviet oceanographer and authority on floating 
ice, died on 11 November 1960, aged 75. He began his career in the Imperial Navy— 
he was present at the battle of Tsushima in 1904 as a midshipman—and specialized 
in hydrography and geodesy. It was hydrographic survey which took him first to the 
Arctic, in 1912. After World War I he left the navy and concerned himself entirely 
with oceanography, serving in the Floating Marine Scientific Institute and its 
suceessor, the State Oceanographical Institute. He was active in the Barents Sea 
expeditions of the Persey, and in 1932 made the first, and never repeated, circum- 
‘navigation of Zemlya Frantsa-Iosifa in the sealer N. Knipovich. He was in charge 
of scientific work on the high latitude expedition of the Sadko in 1985. He later 
“flew extensively in the Soviet Arctic on ice reconnaissance flights, taking part in this 


“= 2 
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for the last time only in 1954, when he was 69. In World War II he rejoined the 
navy, and reached the rank of Engineer Rear-Admiral. For almost the whole of his 
active career as a scientist he was associated with Moscow University, where he 
held the chair of oceanology for many years, almost until his death. Among his 
many oceanographical publications L’dy Arkliki [Ice of the Arctic] (1945) is out- 
standing as a summary of knowledge of sea ice behaviour never equalled or even 
approached in any other language. He also wrote extensively on the history of 
exploration. 
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ERRATA 


The Polar Record, Vol. 10, No. 67, 1961 


Page 367, line 2. For Canadian Arctic Pilot read Pilot of Arctic Canada. 
Page 371, line 38. After on read Arctic. 

Page 392, lines 28, 36. For Dance read Danco. 

Page 393, line 40. For Dance read Danco. 

Page 394, line 17. For Horseshoe Islands read Horseshoe Island. 

Page 409, line 20. For —158-9° F read —126-9° F. 

Page 429, line 41. For A. W. Worthington read E. B. Worthington. 
Page 439, line 4. For 100 read 1000. 

Page 453, line 1. For movements read movement. 
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RECENT POLAR LITERATURE 


This selected bibliography has been prepared by R. J. Adie, Julia Allen, Terence Armstrong 
T. H. Ellison, Amorey Gethin, J. W. Glen, W. B. Harland, H. G.R. King, and Brian Roberts 
Its main field is the polar regions, but it also includes other related subjects such as “ applied’ 
glaciology (e.g. snow ploughs and ice engineering). For the literature on the scientific study 
of snow and ice and of their effects on the earth, readers should consult the bibliographie; 
in each issue of the Journal of Glaciology. For Russian material, the system of transliteration 
used is that agreed by the U.S. Board on Geographic Names and the Permanent Committe: 
on Geographical Names for British Official Use in 1947 (see Polar Record, Vol. 6, No. 44 
1952, p. 546). 

epants Be “Recent Polar Literature’, from Nos. 37/38 onwards, can be obtainec 
separately (to allow references to be cut out for pasting on index cards) from the Institute 
price 2s. 6d. for two prints. Copies will be sent without charge to organizations with whicl 
the Institute maintains exchange arrangements and which notify their wish to receive them 
Readers can greatly assist by sending copies of their publications to the library of th 
Institute. 

To increase the usefulness of the bibliography entries have been arranged provisionall} 
under subject headings in classified order according to the Universal Decimal Classification 


LIST OF SUBJECT HEADINGS 


International law . : : . 548 Meteorology. Climatology a 3 Se 
Ethnography. Customs. Folklore . 548 Economic geology. Minerals - 56 
Trade. Commerce 5 : . 549 Biology. Archaeology. Anthropology 56 
Philology. Linguistics . 5 . 549 Palaeontology . 5 - : - 56: 
Tides : : ; : ; . 549 Botany . : : : : « #56 
Geodesy. Surveying ; : - 549 Zoology . : : . - =) oGa 
Geophysics é 3 S : - 550 Medical sciences : - : . 5G 
Stratigraphy. Petrology . 5 . 550 Engineering and technology. Trans- 
General geology. See also Strati- port engineering . . : - 56] 
graphy, Petrology, Economic Domestic animals. Livestock . - 8a 
geology 5 3 4 : . 552 Hunting. Fishing “ 5 > oN 
Glaciology : 5 . 553 Transport and postal services . > oa 
Glacial geology : ; < - 556 Building construction : «| Ou 
Frost action on rocks and _ soil. The arts. Architecture. Entertain- 
Frozen ground. Permafrost . - 556 ment. Recreation. : 5 - o8 
Coastal and shallow sea deposits. Expeditions. History of exploration 57! 
Continental shelves 5 . 556 Biography : 5 : - 5G 
Oceanography. Hydrography. Hy- Polar regions in general . 5 - oe 
drology. . : : : S| Gis 


INTERNATIONAL LAW 


Jessup, Puirip C., and TAUBENFELD, Howarp J. Controls for outer space and the Antarcti 
analogy. New York, Columbia University Press, 1959. xi, 379 p., illus., maps. 24 em 
35s. [Study of international co-operation in Antarctica and elsewhere and possibl 
applications to control of outer space.] 

HANnESSIAN, JOHN, jr. Der Antarktis-Vertrag vom Dezember 1959. Ein mégliches Vorbil 
zur Regelung anstehender internationaler Fragen. Europa Archiv (Frankfurt an 
Main), 15. Jahr, 12. Folge, 1960, p. 371-84, map. [Antarctic Treaty of December 195 
(Washington, D.C.). A possible model for parallel international problems.] 


ETHNOGRAPHY. CUSTOMS. FOLKLORE 


KurIvan, Incr. Mitartut. Vestiges of the Eskimo sea-woman cult in west Greenland 
Meddelelser om Gronland, Bd. 161, Nr. 5, 1960, 30 p. [Also comparison with custom 
in other parts of Eskimo world and in Scandinavia. ] 

Fristrup, Borer. Thule. 50 ar siden Knud Rasmussen grundlagde Thule. Naturens Verder 
1960, August, p. 232-45, illus. [Polar Eskimo culture of Thule area, north-wes 
Greenland, and Danish policy and work there since beginning of century.] 
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Hucues, CuarLes CAMPBELL. An Eskimo village in the modern world. New York, Cornell 

University Press [1960]. xiv, 419 p., illus., maps. 23 em. [1954-55 ethnological study 
_ of Saint Lawrence Island, Aleutian Islands, Eskimo.] 

Bos1, Rozerro. The Lapps. London, Thames and Hudson, [°1960]. 220 p., illus., maps. 
20 cm. 30s. [Historical and ethnological study.] 

Hit, Rowranp G. P., ed. The Lapps today in Finland, Norway and Sweden. I. Conferences 

| of Jokkmokk 1953, Karasjok 1956. Edited and compiled by Rowland G. P. Hill on behalf 
of the Nordic Lapp Council. En Annexe; Le département de Laponie. Notes documen- 

iaires. Paris et La Haye, Mouton, 1960. 227 p., maps. 24 cm. (Bibliothéque Arctique 
et Antarctique. 1.) [Contributions and lectures, with discussions, on various aspects 

of Lapp culture (in English), with appendix (in French) on Finnish Lapland.] 

Nicxut, Kari. Om skoltsamerna. Samefolkets egen tidning, 1960, Nr. 8-9, p. 184-35, 

7 illus. [History and way of life of Suenjel Skolt Lapps, Murmanskaya Oblast’ and 
north-east Finnish Lapland areas.] 

Vepak, MArrirag. Narrajit. Gronland, 1960, Nr. 9, p. 352, illus. [Greenland female 

| mythical figure.] 


TRADE. COMMERCE 


Rica, Epwin Ernest. The history of the Hudson’s Bay Company 1680-1870. Vol. 2, 1763- 
1870. London, Hudson’s Bay Record Society, 1959. xiii, 973 p., illus., maps (two on 
end papers). 244 cm. (Publication 22.) 

JANUSSEN, Hans. Supermarkedet i Narssaq begyndte pA et koldt loft. Atuagagdliutit/ 
Gronlandsposten, 1960, Nr. 12, p.12, illus. [Supermarket at Narssaq, south-west 
Greenland.] 


PHILOLOGY. LINGUISTICS 


UBRYATOVA, YELIZAVETA IvVANOVNA. Opyt sravnitel’nogo izucheniya foneticheskikh osoben- 
nostey yazyka naseleniya nekororykh rayonov Yakutskoy ASSR [Attempt at comparative 
study of phonetic features of the language of the population of certain regions of Yakutskaya 
A.S.S..]. Moscow, Izdatel’stvo Akademii Nauk SSSR [Publishing House of the 
“Academy of Sciences of the U.S.S.R.], 1960. 152 p. 26 cm. 

SpaupineG, A. EK. A grammar of the east and west coasts of Hudson Bay. Ottawa, Queen’s 
Printer, 1960. xxxi, [178] p. 28 em. (Northern Administration Branch, Department of 
Northern Affairs and National Resources). 


TIDES 


-TuteL, Epwarp. Tides on the Ross Ice Shelf. Journal of Geophysical Research, Vol. 65, 
No. 8, 1960, p. 2561-62, map, diagr. [Measurements near centre of ice shelf.] 

Pratt, J. G. D. Tides at Shackleton, Weddell Sea. Trans-Antarctic Expedition 1955-1958 
Scientific Reports No. 4, 1960, 21 p., illus., maps, tables, diagrs. [Includes details of 
apparatus used. |] 

THIEL, Epwarp, and others. Gravimetric determination of ocean tide, Weddell and Ross 
Seas, Antarctica. By Edward Thiel, A. P. Crary, Richard A. Haubrich and John C. 
Behrendt. Journal of Geophysical Research, Vol. 65, No. 2, 1960, p. 629-86, map, 
diagrs., tables. [Use of gravity meter for measurement of ocean tides illustrated by 
studies on floating ice shelves.] 


GEODESY. SURVEYING 


HeEIsKANEN, W. A. The Finnish geodetic research. I.U.G.G. 12th General Assembly (Helsinki), 
1960, 23 p., illus., maps. 244 cm. [Historical survey, mainly since 1918.] 

Pratt, J. G. D. A gravity traverse of Antarctica. Trans-Antarctic Expedition 1955-58 
Scientific Reports No. 2, 1960, 22 p., maps, tables, diagrs. 

Harapa, Yosuimicui, and others. Report on the gravity measurement by the Japanese 
Antarctic Research Expedition, 1958-59. By Yoshimichi Harada, Hiromiti Suzuki, 
Seiichi Kakimuma and Arao Yoshida. Antarctic Record (Tokyo), No. 9, 1960, p. 43-51, 
maps, tables. [Comments on performances of different instruments used.] 

Hane, F. Kennetu. A photo-reconnaissance survey of Labrador—Ungava. Department of 
Mines and Technical Surveys, Geographical Branch, Memoir 6, 1959, 83 p., illus., maps, 

- tables. 

Wynne-Epwarps, C. J. C. A hydrographic survey unit in British Antarctica. Geographical 
Journal, Vol. 126, Part 3, 1960, p. 310-17, illus., map. [1956—58. Account of expedition 
which triangulated 2,000 square miles of west Graham Land coast and examined 
geologically coastline and off-lying islands.] 
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Kasi, Teruzo, and Yosuipa, ArAo. Report on the aerial surveying by the Third Japanes 
Antarctic Research Expedition. Antarctic Record (Tokyo), No. 9, 1960 p. 52-54, illu: 
[Kronprins Olav Kyst. Details of apparatus used.] { 

Markov, K. K. L’altitude moyenne de l’Antarctide. Annales de Géographie, Année 65 
No. 374, 1960, p. 394402. [Mean altitude of east Antarctica based on Mirnyy—Pole c 
Inaccessibility profile. ] 


GEOPHYSICS 


McDrarm1p, I. B., and Ross, D. C. High altitude cosmic ray measurements at Fort Churchil 
Canadian Journal of Physics, Vol. 38, No. 5, 1960, p. 638-41, diagrs., tables. 

Rovit1on, Gaston. Variation de la pesanteur dans la région de Pointe Géologie en Terr 
Adélie. Comptes rendus des Séances de ’ Académie des Sciences, Tome 251, 1960, p. 570 
72, map, tables. [Results of gravity measurements affected by presence of large rive 
beneath ice.] 

Macpowat1, J. Some observations at Halley Bay in seismology, glaciology and meteorology 
Proceedings of the Royal Society, A, Vol. 256. 1960, p. 149-97, tables, diagrs. [1. Obser 
vations on microseismic activity on floating ice shelf during summer months. 2. Eleva 
tion, temperature and accumulation studies on ice shelf discussed. 3. Atmosphere 
radiation and ozone studies. Coats Land, 1955—59.] 

Prior, L. S. Geomagnetic work of the Bureau of Mineral Resources, Geology and Geo 
physics. Dept. of National Development, Bureau of Mineral Resources, Geology ane 
Geophysics (Melbourne), Records, No. 182, 1959, ii, 4 leaves. [Summary of work don‘ 
at Antarctic and sub-Antarctic stations. ] 

ConLEy, JosErH M. Earth’s main magnetic field to 152 kilometers above Fort Churchill 
Journal of Geophysical Research, Vol. 65, No. 3, 1960, p. 1074-75, diagrs. [Rocke 
magnetometer flights under quiet conditions. ] 

NaGata, TAKEsI. Report on geomagnetic secular variation during the period from 1955 to 1960 
Presented to Committee of Secular Variation and Palaeomagnetism, International Associa 
tion of Geomagnetism and Aeronomy held at Helsinki, Finland, in July/August, 1960 
N.p., n.d. 13 p., maps, tables, diagrs. [Data from Antarctic stations. ] 

Grirritus, D. H., and others. The remnant magnetism of some recent varied sediments 
By D. H. Griffiths, R. F. King, A. I. Rees and A. E. Wright. Proceedings of the Roya 
pee: . Vol. 256, 1960, p. 359-83, diagrs., tables. [Includes data from Hagavatn 

celand. 

BLUNDELL, D. J., and StePHENSON, Puitie JoN. Palaeomagnetism of some dolerite in 
trusions from the Theron mountains and Whichaway nunataks, Antarctica. Nature 
Vol. 184, No. 4702, 1959, p. 1860, diagrs. [Collected by Commonwealth Trans. 
Antarctic Expedition, 1955—58.] 

Trumpy, B. Magnetic and cosmic ray storms. Universitetet i Bergen. Arbok. Naturviten- 
skapelig eee 1959, Nr. 2, 29 p., illus. [Results of investigations in north Norway 
1956-57. 

BELLCHAMBERS, W. H., and Piccorr, W. R. The ionosphere over Halley Bay. Proceeding: 
of the Royal Society, A, Vol. 256, 1960, p. 200-18, diagrs. [Coats Land. Royal Society 
expedition 1955-59. ] 

Rosertson, C. S. A study of magnetic bays at Macquarie Island. Dept. of Nationai 
Development, Bureau of Mineral Resources, Geology and Geophysics (Melbourne), Record: 
No. 127, 1959, 4 leaves. [1954 data.] 

Macpowat1, J. Geomagnetic observations at Halley Bay. Proceedings of the Royal Society. 
A, Vol. 256, 1960, p. 219-21, diagrs. [Coats Land. Royal Society expedition 1955-59. 

Brernsuteyn, V. A. K voprosu 0 magnitnom pole podnozhiya Klyuchevskogo vulkana 
[The magnetic field of the base of Klyuchevskiy Vulkan]. Byulleten’ Vulkanologicheskoy 
Stantsii [Bulletin of the Vulcanological Station], No. 28, 1959, p. 58-78, maps. [Results 
of magnetic survey made near this Kamchatka voleano in 1953.] 

[ANTarctTica : MAGNETIC OBSERVATORY RESULTS.| Magnetograms and hourly values, Litile 
America, Antarctica. Washington, D.C., U.S. Coast and Geodetic Survey, 1960. 230 p. 
tables, diagrs. 254 cm. 


STRATIGRAPHY. PETROLOGY 


Tozer, KE. T. Summary account of Mesozoic and Tertiary stratigraphy, Canadian Arctic 
archipelago. Geological Survey of Canada, Paper 60-5, 1960, 24 p., maps, diagrs. 

Buiackapar, R. G. The age of the metamorphic complex of northernmost Ellesmere Island. 
Arctic, Vol. 18, No. 1, 1960, p. 51-52. | 

TuHorsTEInsson, R., and Tozer, E. T. Summary account of structural history of th 
Canadian Arctic Archipelago since Precambrian time. Geological Survey of Canada 
Paper 60-7, 1960, 25 p., maps. 
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IBELYEA, HELEN R. Distribution of some reefs and banks of the Upper Devonian Woodbend 
and Fairholme groups in Alberta and eastern British Columbia. Geological Survey of 

Canada, Department of Mines and Technical Surveys, Paper 59-15, 1960, 7 p-, map. 
[Bibliography and map only.] 

‘Harker, P., and THORSTEINSSON, R. Permian rocks and faunas of Grinnell Peninsula, 
Arctic archipelago. Geological Survey of Canada, Department of Mines and Technical 
Surveys, Memoir 309, 1960, x, 114 p., illus., tables. 

DIBNER, V. D., and AGryEv, K. 8. Mezozoyskiye otlozheniya ostrovov Severnoy Zemli 

. [Mesozoic deposits of the islands of Severnaya Zemlya]. Informatsionnyy Byulleten’ 
Instituta Geologiit Arktiki [Information Bulletin of the Institute of Geology of the Arctic], 

Vypusk 18, 1960, p. 9-18, map. 

Ostrova, Z. V. Predvaritel’nyye rezul’taty issledovaniya yurskikh i nizhnemelovykh 
otlozheniy v rayone pravykh pritokov reki Anabara v 1959 godu [Preliminary results 
of study of Jurassic and Lower Cretaceous deposits in the region of the right tributaries of 
the Anabar in 1959]. Informatsionnyy Byulleten’ Instituta Geologti Arktiki [Information 
Bulletin of the Institute of Geology of the Arctic], Vypusk 18, 1960, p. 30-35. 

Couper, R. A. Southern hemisphere Mesozoic and Tertiary Podocarpaceae and Fagaceae 
and their palaeogeographic significance. Proceedings of the Royal Society, Series B, 
Vol. 152, No. 949, 1960, p. 491-500, maps. [During Mesozoic and early Tertiary times 
beeches and podocarps grew throughout southern temperate and antarctic regions. 
A northward movement probably occurred in the Pliocene, perhaps coinciding with 
the cooling of Antarctica. ] 

Harstren, U. The Quaternary history of vegetation in the South Atlantic islands. Pro- 
ceedings of the Royal Society, Series B, Vol. 152, No. 949, 1960, p. 516-29, illus., map, 
diagrs. [Pollen analysis and 4C dating show flora of Tristan—Gough group to have 
remained unchanged over past 5,000 years. Eruption on Gough island occurred 
about 2,300 years ago.] 

AUER, VAINO. The Quaternary history of Fuego-Patagonia. Proceedings of the Royal Society, 
Series B, Vol. 152, No. 949, 1960, p. 507-16, illus., maps. [Three glaciations occurred 
in Fuego-Patagonia. In the post-glacial three major volcanic eruptions produced ash 
bands in the peats useful as markers. Considerable post-glacial sea level changes 
occurred. ] 

OLSACHER, JUAN. Observaciones sobre los escombros de isla Media Luna, Shetland del Sur. 
Contribucion del Instituto Antdrtico Argentino No. 10, 1959, 5 p. [Brief notes on debris 
material found in neighbourhood of Half Moon Island, South Shetland Islands, 
Antarctica. | 

QUARTINO, BERNABE J. Rocas eruptives de Caleta Armonia, Isla Nelson, Shetland del 
Sur. Contribucién del Instituto Antdrtico Argentino, No. 25, 1959, 26 p., illus., maps. 
[Mineralogical and petrographic study of 18 eruptive rock samples from Harmony Cove, 
Nelson Island, South Shetland Islands.] 

MrittErR, Joun A. Potassium-argon ages of some rocks from the South Atlantic. Nature, 
Vol. 187, No. 4742, 1960, p. 1019-20, table. [Ages of micas separated from rocks from 
South Orkney Islands determined.] 

Ravicu, M. G. Gornyye porody oazisa Vestfoll’ [Rocks of Vestfold Hills]. Trudy Nauchno- 
Issledovatel’skogo Instituta Geologii Arktiki [Transactions of the Research Institute of 
the Geology of the Arctic], Tom 118, 1960, p. 25-52. [Petrography. Vicinity of Davis 
station, Antarctica.] 

Voronoy, P. S., and others. Geologicheskoye stroyeniye gory Braun [Geological structure 
of ‘‘Mount Brown’’. By P. S. Voronov, L. V. Klimov, Ye. M. Orlenko]. Trudy Nauchno- 
Issledovatel’skogo Instituta Geologiit Arktiki [Transactions of the Research Institute of the 
Geology of the Arctic], Tom 118, 1960, p. 98-122, map. [Chiefly petrography of exposed 
rock at lat. 68° 35’ S., long. 86° 12’ E.] . : 

Ravicu, M. G. Gornyye porody kholmoy Grirson i ostrovov Uindmill (oazis Grirson) 
[Rocks of “Grierson Hills”’ and Windmill Islands (‘“‘ Grierson Oasis”’).] Trudy Nauchno- 
Issledovatel’ skogo Instituta Geologit Arktiki [Transactions of the Research Institute of the 
Geology of the Arctic], Tom 113, 1960, p. 53-81. [Petrography. Vicinity of Wilkes 
station, Antarctica.] : 

Kumov, L. V. Granity poberezh’ya bukhty Eynsuert (bereg Korolya Georga V) [Granites 
of the shore of Ainsworth Bay (King George V Land)]. Trudy Nauchno-Issledovatel’- 
skogo Instituta Geologit Arktiki [Transactions of the Research Institute of the Geology of 
the Arctic], Tom 118, 1960, p. 123-46. [Antarctica.] 

Sotov’vEv, D. S. Osadochno-vulkanogennaya seriya Bikon utesa Khorn-Blaff (bereg 

7 Korolya Georga V) [Sedimentary-volcanogenic Beacon series of the Horn Bluff cliff 
(King George V Land)]. Trudy Nauchno-Issledovatel’skogo Instituta Geologit Arktiki 
[Transactions of the Research Institute of the Geology of the Arctic], Tom 113, 1960, 
p- 159-82. [Antarctica.] 
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Kuimov, L. V. Gneysovyy kompleks vostochnoy chasti kholmov Vil’son (bereg Otsa 
[Gneiss complex of the eastern part of Wilson Hills (Oates Land)]. Trudy Nauchne 
Issledovatel’skogo Instituta Geologii Arktiki [Transactions of the Research Institute of th 
Geology of the Arctic], Tom 113, 1960, p. 82-97. [Petrography.] 

Sotov’vEv, D. S. Nizhnepaleozoyskiye metamorficheskiye slantsy berega Otsa [Lowe 
Palaeozoic metamorphic shales of Oates Land]. Trudy Nauchno-Issledovatel’skog 
Instituta Geologii Arktiki [Transactions of the Research Institute of the Geology of th 
Arctic], Tom 118, 1960, p. 147-58. [Petrography. Antarctica.] ‘ 

ANvDERSON, V. H. The petrography of some rocks from Marie Byrd Land, Antarctica. Columbus 
Ohio State University Research Foundation, 1960. v, [46] leaves, illus. 28 em. (Repor 
825-2-Part 7.) [Occurrence, petrography and geological significance of specimens fron 
Mt. Takahe, Mt. Johns, Mt. Ewing, and nunataks west of Sentinel range.] 


GENERAL GEOLOGY 
See also STRATIGRAPHY, PETROLOGY, ECONOMIC GEOLOGY 


WitHELM, Frrepricu, and WirTHMANN, ALFRED. Untersuchungen zur Geomorphologi 
von Siidost-Spitzbergen. Vorliufige Mitteilung iiber die Deutsche Spitzbergen 
Expedition 1959. Petermanns Geographische Mitteilungen, Jahrg. 104, Hft. 2-3, 1960 
p. 172-78. [Preliminary report on geomorphological (including glaciological) an 
topographical work of German expedition to Barentsoya and Edgeoya, Spitsbergen, i 
1959. English summary.] 

Hurtic, TuEopor. Fragen zur Morphologie Islands. Ein Literaturbericht, erweitert durcl 
eigene Beobachtungen. Petermanns Geographische Mitteilungen, Jahrg. 104, Hft. 2-8 
1960, p. 145-53, illus., maps. [General geomorphological account of Iceland, witl 
distribution of population; discussion of some special problems of geomorphology o 
Iceland. English, French and Russian summaries. | 

‘THORARINSSON, SIGURDUR, and others. On the geology and geomorphology of Iceland, by 
Sigurdur Thorarinsson, T. Einarsson and G. Kjartansson. Geografiska Annaler, Vol. 41 
No. 2-8, 1959, p. 185-69, illus., maps. [Guide to Iceland excursion of nineteentl 
International Geographical Congress, 1960.] 

BAru, Markus. Crustal structure of Iceland. Journal of Geophysical Research, Vol. 65 
No. 6, 1960, p. 1793-1807, illus., maps, diagrs., tables. [Results of seismic field in 
vestigation 1959.] 

Kocnu, B. Eskr, and RAUNSGAARD-PEDERSEN, K. Geological map of Atanikerdluk an 
environs. 1:10000. Meddelelser om Gronland, Bd. 162, Nr. 4, 1960, 31 p., illus. 
maps. [Map, with accompanying text, of area in south of Nigssuaq, west Greenland. 

Kine, Rut REEcE, and others. Bibliography of North American geology. By Ruth Reee 
King, Virginia M. Jussen, Elizabeth S. Loud and Georgianna D. Conant. U.S. Geologica 
Survey Bulletin 1095, 1960, 531 p. 

Wixson, Druin, and others. Index to the geologic names of North America. By Drui 
Wilson, Grace C. Keroher and Blanch EK. Hansen. U.S. Department of the Interior 
Geological Survey Bulletin, 1056-B, 1959, iv, p. 407-622. 

Biackapar, R. G. Field activities of the Geological Survey of Canada in the Arctic, 1959 
Arctic Circular, Vol. 13, No. 1, 1960, p. 5-9. 

Harrison, J. M. The Geological Survey of Canada. Canadian Mining Journal, Vol. 81 
No. 8, 1960, p. 49-57, illus., map. [Summary of past work and future programme.] 

Bostock, H. S., and Lrzs, E. J. Laberge map-area, Yukon. Geological Survey of Canada 
Memoir 217, 1960, 82 p., illus., map, tables. [Geology and physical features of area.] 

RosiraiLLe, Benoit. Géomorphologie du sud-est de Vile Cornwallis, Territoires du Nord 
Ouest. Cahiers de Géographie de Québec, Année 4, No. 8, 1960, p. 8359-65, map. 

Dovue.ias, R. J. W., and Norris, A. W. Horn river map-area, Northwest Territories 
Geological Survey of Canada, Department of Mines and Technical Surveys, Paper 59-11 
1960, 23 p., map, tables. [Geological report.] 

Henocn, W. E. S. Geographical Branch survey in the Mackenzie delta and Peel river area 
1958. Arctic Circular, Vol. 18, No.1, 1960, p. 9-15, map. [Physical and humar 
geography. | | 

Fernatp, Artuur T. Geomorphology of the upper Kuskokwim region, Alaska. U. 
Department of the Interior Geological Survey Bulletin 1071-G, 1960, p. 191-279, illus 
map., diagrs., tables. [Reconnaissance study covering various aspects of geomorpholo 
including physiographic features, glacial history and surficial deposits. | 

RostoviseEv, N. N., ed. Geologicheskoye stroyeniye i perspektivy neftegazonosnosti zapadn 
sibirskoy nizmennosti [Geological structure and possibilities of discovering oil and gas i 
the west Siberian lowland]. Moscow, Gosudarstvennoye Nauchno-Tekhnicheskoy 
Izdatel’stvo Literatury po Geologii i Okhrane Nedr [State Scientific and Techni 
Publishing House for Literature on Geology and Conservation of Resources], 195 
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391 p., maps. 27 cm. (Trudy Vsesoyuznogo Nauchno-Issledovatel’skogo Geologiche- 
( skogo Instituta [Transactions of the All-Union Geological Research Institute].) 

OBRUCHEV, VLADIMIR AFANAS’YEVICH. Istoriya geologisheskogo issledovaniya Sibiri. Period 
pyatyy (1918-1940). Vypusk 9 [History of the geological investigation of Siberia. Fifth 
period (1918-40). No. 9]. Moscow, Izdatel’stvo Akademii Nauk SSSR [Publishing 
House of the Academy of Sciences of the U.S.S.R.], 1959. 200 p. 26 cm. [Annotated 
bibliography of works on the whole, or large parts, of Siberia. Fuller version than first 

edition published in 1948.] 

Nexnorosuev, A. S. Gidrotermal’naya deyatel’nost’ rayona khrebta Kambalnogo na 

yuzhnoy Kamchatke [Hot springs in the Khrebet Kambal’nyy region in southern 

Kamchatka]. Byulleten’ Vulkanologisheskoy Stantsii [Bulletin of the Vulcanological 
Station], No. 28, 1959, p. 23-82. [Description of region and analysis of water.] 

Evers, WILHELM. Die Geomorphologie der Skanden. Ergebnisse und Stand der neueren 
Forschung. Zukiinftige Aufgaben. Petermanns Geographische Mitteilungen, Jahrg. 104, 
Hft. 2-3, 1960, p. 89-102, illus. [Recent development and future tasks of research on 
geomorphology and geology of Scandinavian mountain chain (Scandes). English and 

| Russian summaries. | 

PorKkKa, M. T. On the crustal structure of northern Fennoscandia as determined from 

| near-earthquake data. University of Helsinki Publications in Seismology, No. 34, 1960, 

8 p., map, tables. [Analysis based on records of 25 weak earthquakes. | 

MarxkcreNn, Martin. Gebirgsmorphologische und morphogenetische Studien in Nordfenno- 
skandia. Petermanns Geographische Mitteilungen, Jabrg. 104, Hft. 2-3, 1960, p. 103— 
14, illus., maps. [Problems and methods in study of morphology and morphogenesis 
of rocks in north Scandinavia, including glacial processes. English, French and Swedish 
summaries. | 

Macnusson, Nits Haraxp, and others. Description to accompany the map of the pre- 
Quaternary rocks of Sweden, by N. H. Magnusson, P. Thorslund, F. Brotzen, B. Ask- 
lund, and O. Kulling. Sveriges Geologiska Undersékning, Ser. Ba., No. 16, 1960, 177 p., 
illus., maps. [To accompany map in three sheets on scale 1:1 million published in 1958.] 

BezruKoy, P. L., ed. Geologicheskiye issledovaniya v dal’nevostochnykh moryakh [Geo- 
logical investigations in far eastern seas]. Trudy Instituta Okeanologti [Transactions of 
the Institute of Oceanology], Tom 32, 1960, 232 p., maps. [Collected papers on bottom 

: sediments, foraminifera and diatoms in Okhotsk and Bering Seas.] 

KueEnova, M. V. Geologiya Barentsova morya [Geology of Barents Sea]. Moscow, Izdatel’stvo 
Akademii Nauk SSSR [Publishing House of the Academy of Sciences of the U.S.S.R.], 
1960. 367 p., illus., maps, 27 em. 

Corpint, Isatas Rararet. El conocimiento geolégico de la Antartida. Instituto Antdrtico 
Argentino, Publicacién No. 6, 1959, 161 p., illus., maps. [Part 1. Annotated biblio- 

graphy of Antarctic geology. Part 2. Summary of geological knowledge of Antarctica. 
Originally published in Annales de la Sociedad Cientifica Argentina, Tomo 5. 164—167.] 

McKertvey, B. C., and Wess, P. N. Geological investigations in South Victoria Land, 
Antarctica. Part 2. Geology of upper Taylor glacier region. New Zealand Journal of 
Geology and Geophysics, Vol. 2, No. 4, 1959, p. 718-28, illus., maps. [Geological de- 
scription of three dry valleys, 1958.] 

Douman!, Grorce A. Geological observations in west Antarctica during recent oversnow 
traverses. IGY Bulletin (Washington, D.C.), No. 14, 1960, p.6—10, map, table. 
[Region north of Byrd station, Marie Byrd Land.] 

Voronov, P.S. O strukture Antarktiki [On the structure of the Antarctic]. Trudy Nauchno- 

___Issledovatel’skogo Instituta Geologii Arktiki [Transactions of the Research Institute of the 
Geology of the Arctic], Tom 113, 1960, p. 5-24, maps. [General survey of existing 
evidence. | : ; 

Markov, K. K. Srednyaya vysota Antarktidy [Mean height of Antarctica]. Vesinik 

Moskovskogo Universiteta. Seriya V. Geografiya [Messenger of Moscow University. 

Series V. Geography], 1960, No. 8, p.'7-14. [Earlier figures amended to take into 

account latest Soviet observations. | 


\ 


GLACIOLOGY 


HormANN, WALTHER. Die geodatische Lagemessung bei der Sommerkampagne 1959 der 
Internationalen Glaziologischen Grénland-Expedition (EGIG). Zeitschrift fiir Vermes- 
sungswesen, Jahrg. 85, Hft. 2, 1960, p. 46-56. [Sundry geodetic surveys made during 
the 1959 season of the International Glaciological Greenland Expedition 1957—60.] 

Avsyux, G. A. Glyatsiologicheskiye issledovaniya v period Mezhdunarodnogo Geofiziche- 
skogo Goda 1957-1958-1959 gg. [Glaciological studies during the International 
Geophysical Year, 1957-59]. Izvestiya Akademii Nauk SSSR. Seriya Geograficheskaya 

[News of the Academy of Sciences of the U.S.S.R. Geographical Series], 1960, No. 5, 
p. 11-21. [Summary of results.] 
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Kos1BA, ALEKSANDER. Some of [the] results of glaciological investigations in SW-Spitsberge 
carried out during the Polish 1.G.Y. Spitsbergen expeditions in 1957-1958 and 195s 
Universytet Wroctawski im. Bolestawa Bieruta Zeszyty Naukowe Nauki Przyrodnicz 
Seria B, No. 4, 1960, 29 p., illus., maps. [Glaciological measurements on Werenskiol 
and Hans glaciers, Vestspitsbergen.] 

Fristrup, Borce. Nogle amerikanske undersggelser p&é Gronlands inlandsis. Gronlanc 
1960, Nr. 8, p. 281-94, illus. [Glaciological research on Greenland ice sheet in recen 
years, especially United States work in north-west.] 

MAuzer, H. Die Héhenmessung bei der Sommerkampagne 1959 der Internationale: 
Glaziologischen Grénland-Expedition (EGIG). Zeitschrift fiir Vermessungsweser 
Jahrg. 85, Hft. 8, 1960, p. 275-86, illus., map. [Geometric levelling and altitude measure 
ments on traverse of ice sheet by International Glaciological Expedition to Greenland 
1959. 

AMBACH, Ww. Investigations of the heat balance in the area of ablation on the Greenlan: 
Ice Cap. Archiv fiir Meteorologie, Geophysik und Bioklimatologie, Series B., Bd. 1€ 
Hft. 3, 1960, p. 279-88, diagrs., tables. 

Ampacu, Water. Studium des Warmehaushaltes im Grénlandischen Inlandeis. Act 
Physica Austriaca, Bd. 13, Hft. 2-8, 1960, p. 231-33. [Radiation and other studies 01 
Greenland ice cap, International Glaciological Greenland expedition, 1957—60.] 

JANUSSEN, Hans. Isrekognoscering med for ringe hjzlpemidler. Atwagagdliutit/Gronlands 
posten, 1960, Nr. 12, p. 14-15, illus. [Aerial ice reconnaissance station and service a 
Narssarssuaq, south-west Greenland. |] 

Havumann, Dierer. Photogrammetric and glaciological studies of Salmon glacier. Arctic 
Vol. 18, No. 2, 1960, p. 74-110, illus., diagrs., tables, map (in end pocket). [Study o 
fluctuation. ] 

HATTERSLEY-SMITH, GEOFFREY. Studies of englacial profiles in the Lake Hazen area o 
northern Ellesmere Island. Journal of Glaciology, Vol. 3, No. 27, 1960, p. 610—25 
illus., maps, diagrs. [Results of studies by Canadian IGY expedition 1957—58.] 

Crary, ALBERT Pappock. Arctic ice island and ice shelf studies. Part 2. Arctic, Vol. 12 
No. 1, 1960, p. 82-50, maps, tables, diagrs. [Discussion of conditions where thick ic 
can form, and possible history of Ellesmere ice shelf and ice island T-3.] 

Soobshcheniya o nauchnykh rabotakh po gidrologit, 1957-1959 gg. Predstavlyayeisya 
Mezhdunarodnuyu assotsiatsiyu nauchnoy gidrologii k XII General’noy assambley 
Mezhdunarodnogo geodezicheskogo 1 geofizicheskogo soyuza [Scientific work on hydrology 
1957-59. Presented to the International Association for Scientific Hydrology at the XI 
General Assembly of the International Union of Geodesy and Geophysics]. Moscow 
Akademiya Nauk SSSR [Academy of Sciences of the U.S.S.R.], 1960. 106 p. 24 em 
[Includes section on Soviet glaciological work, with list of publications.] 

Picuucina, G. K. Sovremennyye ledniki tsentral’noy chasti Koryakskogo khrebta [Presen 
glaciers of the central part of Koryakskiy Khrebet]. Trudy Nauchno-Issledovatel’skog 
Instituta Geologii Arktiki [Transactions of the Research Institute of the Geology of th 
Arctic], Tom 102, 1959, p. 166—72, illus., map. [North of Kamchatka.] 

Scuytr, VALTER. The glaciers of the Kebnekajse-massif. Geografiska Annaler, Vol. 41 
No. 4, 1959, p. 213-27, illus., maps. [Distribution, topography, regime, movement 
pea advance and retreat, phytogeography. Torne lappmark, northernmos 

weden. 

WALLEN, Cart CurisTIAN. The Karsa glacier and its relation to the climate of the Torn 
Trask region. Geografiska Annaler, Vol. 41, No. 4, 1959, p. 236-44, illus. [Causes ¢ 
substantial retreat; calculated ablation in 1950’s.] 

[Norta ATLANTIC : SEASONAL DISTRIBUTION OF FLOATING IcE] Notes on ice conditions ; 
areas adjacent to the North Atlantic Ocean, at end of January 1960. Marine Observei 
Vol. 30, No. 189, 1960, p. 150-56, tables, maps. 

Patosuo, Erkki. Die Hisverhaltnisse in den Finnland umgebenden Meeren im Wint 
1957-1958. Merentutkimuslaitoksen Julkaisu, No. 187, 1959, 22 p., illus., map 
[Distribution, duration and thickness of sea ice in Finnish waters in winter 1957-58 

Jurva, Risto, and Patosvo, ErKxt. Die Eisverhiiltnisse in den Finnland umgebend 
Meeren in den Wintern 1938-45 und die baltischen Eiswochen in den Wintern 1938-3 
Merentutkimuslaitoksen Julkaisu, No. 188, 1959, 69 p., illus., maps. [Distributio 
duration and thickness of sea ice in Finnish waters, 1938-45, and the 4 “‘ice weeks” 
co-ordinated ice observations by Baltic countries in 1938 and 1939.] 

[Expepitions : Arctic] Arwts-1: seven men on an ice floe. Naval Research Revie 
sang Sag hee ae pl ht illus. [Arctic Research Laboratory I 

ation No. 1,in Beaufo ea established directly fro - ic 
USS Burton Island.] y from 6000-ton Navy icebreak 

Sawapa, T. A method of forecasting the first date of the appearance of drift-i 
the Okhotsk sea-side coast. Bulletin of the Kakodate Marne Dibertoeg, Nove! 108 
p- 631-37, maps, table. [English abstract.] ; ; 
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ii WATANABE, K. On the first appearance of drift-ice in every winter and the seasonal variation 
of oceanographic conditions in the south-western region of the Okhotsk Sea. Bulletin of 
_the Hakodate Marine Observatory, No. 6, 1959, [12 p.], illus. [English abstract.] 

) Picciorro, E., and others. Isotopic composition and temperature of formation of Antarctic 
snows. By E. Picciotto, X de Maere [d’Aertrycke], and I. Friedman. Nature, Vol. 187, 
No. 4740, 1960, p. 857-59, tables. [Variations in isotopic composition of hydrogen 
contained in falls of snow collected at Belgian base Roi Baudouin in 1958.] 

Nakano, TaKkamasa, and others. Some information on the glacier and geology in the vicinity 
of Ongul Island. By Takamasa Nakano, Teruzo Kaji and Yoshimichi Harada. Ané#- 
arctic Record (Tokyo), No. 10, 1960, p. 33-36, illus., maps. [Results from air photo- 

graphs taken during third Japanese Antarctic Research Expedition, 1958—59.] 

| Burton, J. M. C. The ice-shelf in the neighbourhood of Halley Bay. Proceedings of the 

Royal Society, A, Vol. 256, 1960, p. 197-200, diagrs. [Nature of ice shelf and accumula- 
tion measurements. Coats Land.| 

Tuomas, CHartes W. Late Pleistocene and Recent limits of the Ross Ice Shelf. Journal of 
Geophysical Research, Vol. 65, No. 6, 1960, p. 1789-92, tables, diagrs. [Evidence from 
sediments in ocean-bottom cores indicates no material advance of Ross Ice Shelf during 

| late Pleistocene and Recent times.] 

Kostents, Ya. P. Vliyaniye rel’yefa antarkticheskogo shel’fa na razvitiye vyvodnykh 
lednikov [Influence of the relief of the Antarctic shelf on the development of outlet 
glaciers]. Informatsionnyy Byulleten’ Sovetskoy Antarkticheskoy Ekspeditsti [Informa- 
tion Bulletin of the Soviet Antarctic Expedition], No. 21, 1960, p. 10-15, maps. [Influence 
of offshore submarine topography on Denman, Ninnis and Mertz glacier tongues. ] 

McKinnon, G. W. Structure of Antarctica. Australian Journal of Science, Vol. 23, No. 2, 
1960, p. 50-51, map. [Results of 1959 over-snow traverses. | 

GoovsPeEED, M. J., and Jesson, E. E. Australian ice thickness measurements in Antarctica 
by seismic and gravity methods in 1957-59. Dept. of National Development, Bureau of 
Mineral Resources, Geology and Geophysics (Melbourne), Records, No. 128, 1959, iii, 
3 leaves, map, 6 folding plates. [Results of traverses in Mawson area.] 

Pratt, J. G. D. Seismic soundings across Antarctica. Transantarctic Expedition 1955-1958 
Scientific Reports No. 3, 1960, 69 p., maps, tables, diagrs. 

| Lister, Hat, and Pratt, Grorrrey. Geophysical investigations of the Commonwealth 

Trans-Antarctic Expedition. Geographical Journal, Vol. 125, Parts 3-4, 1959, p. 343— 

56, illus., diagrs. [1955-58 Part 1, by H. Lister: the climate and ice mass balance: part 2, 

| by G. Pratt: seismic and gravitational investigations. ] 

» Mrx~itor, Matcotm. Mass balance studies in Antarctica. Journal of Glaciology, Vol. 3, 

1 No. 26, 1959, p. 522-33, tables. [General characteristics of coast from 40°-80° E. long. 

| described. Results of measurements of accumulation, snow transport, ice-flow and 

f ablation in 1957-58 reported.] 

| Rovition, Gaston. Anomalies de la pesanteur et profil de la calotte glaciaire antarctique 

en Terre Adélie. Comptes rendus des séances de Académie des Sciences, Tome 251, 1960, 

p- 762-64, diagr., table. [Gravimetric measurements between longitudes 130°-140° E. 
and latitudes, 66° 41’—71° 08’ S., 1958-59. ] 

. Nye, JoHN FREDERICK. Surface topography of the Antarctic ice sheet. Nature, Vol. 184, 

: No. 4689, 1959, p. 786-87. [Theory of propagation of surface waves in an ice-sheet and 

its application to interpret waves in Antarctica.] 

_ Grovinetto, Mario B. Glaciology report for 1958, South Pole station. Columbus, Ohio State 

University Research Foundation, 1960. v, 104 leaves, tables, diagrs. 274 em. (Project 
825, Report No. 2, Part 4.) (Observations on snow accumulation, physical charac- 

teristics of snow and relation of accumulation to meteorological conditions, 1958.] 

ZOUMBERGE, JAMES H., and others. Deformation of the Ross Ice Shelf near the Bay of Whales, 

Antarctica. By James H. Zumberge, Mario Giovinetto, Ralph Kehle, and John Reid. 
New York, I.G.Y. World Data Center A: Glaciology, 1960. xiii, 148 p., illus., maps, 
tables, diagrs. 28 em. (IGY Glaciological Report Series No. 3) [1957-1959.] __ 

D»irrasu, G. A. Primeneniye radiolokatora dlya kartirovaniya i opredeleniya kolichestva 

aysbergov [Use of radar for mapping and determining the number of icebergs]. In- 
formatsionnyy Byulleten’ Sovetskoy Antarkticheskoy Ekspeditsii [Information Bulletin 
of the Soviet Antarctic Expedition], No. 21, 1960, p. 4448. [Technique of photographing 
radar screen.] : 

- Smirnov, V. Prognozirovaniye prokhodimosti ledokolov v sploshnykh l’dakh [Forecasting 

3 the navigability of continuous ice cover for icebreakers]. Morskoy Flot [Merchant 

Fleet], 1960, No. 8, p. 17-18. [Empirical formulae to determine when icebreakers of 
< given capability can tackle ten-tenths ice of given thickness.] : 

Herpman, H. F. P. Some notes on sea ice observed by Captain James Cook, R.N., during 
his circumnavigation of Antarctica, 1772-75. Journal of Glaciology, Vol. 3, No. 26, 
1959, p. 538441, map. 
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SuiL’NIKov, V.I. Ob”yem i kolichestvo aysbergov v Antarktike (ot 44 do 168° v.d.) [Volume 
and number of icebergs in the Antarctic (from long. 44° to 168° E.)}. Informatsionnyy 
Byulleten’ Sovetskoy Antarkticheskoy Ekspeditsti [Information Bulletin of the Soviei 
Antarctic Expedition], No. 21, 1960, p. 34-87. é 

LEBEDEV, V. L. O vliyanii temperatury i zybi na razrusheniye ledyanykh poley [Influence 
of temperature and swell on break-up of ice fields]. Informatstonnyy Byulleten Soveiskoy 
Antarkticheskoy Ekspeditsti [Information Bulletin of the Soviet Antarctic Expedition], 
No. 21, 1960, p. 88-41. [Theoretical explanation of how icebergs may be calved from 
ice shelves.] 
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Mauauris, J. Gélifraction, éboulis et ruisellement sur la céte nord-ouest du Groenland. 
Zeitschrift fiir Geomorphologie, Supplementband 1, [1960], p. 59-68. , , 

Sm, Vicror W. Maximum post-glacial marine submergence in northern Melville Peninsula. 
Arctic, Vol. 18, No. 8, 1960, p. 178-98, illus., maps, tables. [Observations during 1957- 
58. 

Ives, J 1a D. The deglaciation of Labrador-Ungava—an outline. Cahiers de Géographie de 
Québec, Année 4, No. 8, 1960, p. 323-48, illus., maps, diagrs. 

Miter, Rosert D., and DoBRovoLNy, ERNEST. Surficial geology of Anchorage and vicinity. 
Alaska. U.S. Department of the Interior, Geological Survey Bulletin, 1093, 1959, 128 p.. 
illus., map, tables, diagrs. 

SvEeNsson, Haratp. Uber Gletscherschrammen als Hilfsmittel glazialmorphologischex 
Forschung. Petermanns Geographische Mitteilungen, Jahrg. 104, Hft. 2-3, 1960, p. 115- 
18. [Value of glacial striae in glacial chronological determinations in Scandinavian 
mountain chain (Scandes), based on studies at Arctic circle. English, Russian and 
Swedish summaries. | 

Horre, Gunnar. Glacial morphology and inland ice recession in northern Sweden. 
Geografiska Annaler, Vol. 41, No. 4, 1959, p. 193-212, illus., maps. [Final stage of 
Wiirm (Wisconsin) glaciation, principles of deglaciation, late changes in direction of 
ice movement, morphological activity of ice remnants and meltwater streams. Mainly 
Norrbottens lan.] 

Howpar, Caru-Gustav. The inland ice in the Abisko area. Geografiska Annaler, Vol. 41, 
No. 4, 1959, p. 231-35, illus., map. [Glaciation and ice recession in north-west Sweden 
as seen in glacial morphology. | 

Craic, B. G., and Fytes, J. G. Pleistocene geology of Arctic Canada. Geological Survey oj 
Canada, Department of Mines and Technical Surveys. Paper 60-10, 1960, 21 p., maps. 
tables. [Summary.] 


FROST ACTION ON ROCKS AND SOIL. 
FROZEN GROUND. PERMAFROST 


Hoimes, Crauncey D., and Cotron, Rocer B. Patterned ground near Dundas (Thule aiz 
force base), Greenland. Meddelelser om Gronland, Bd. 158, Nr. 6, 1960, 15 p., illus. 
[Polygons, stone stripes, solifluction lobes. ] 

Cook, Frank A. Periglacial-geomorphological investigations at Resolute, 1959. Arctic 
Vol. 13, No. 2, 1960, p. 182-35. [Progress report of Geographical Branch of Department 
of Mines and Technical Surveys 1959 long-term programme of research in Cornwallis 
Island, N.W.T.] 

Brown, R. J. E. The distribution of permafrost and its relation to air temperature ir 
Canada and the U.S.S.R. Arctic, Vol. 13, No. 3, 1960, p. 163-77, maps, tables. 

Bogov, N. G. Sovremennoye obrazovaniye mnogoletnikh bugrov pucheniya na Leno. 
Vilyuyskom mezhdurech’ye [Present pingoes in the Lena—Vilyuy watershed]. Izvestiyc 
Akademii Nauk SSSR. Seriya Geograficheskaya [News of the Academy of Sciences o, 
the U.S.S.R. Geographical Series], 1960, No. 5, p. 64-68. 

Smit, Jeremy. Cryoturbation data from South Georgia. Biuletyn Peryglacjalny (L6d% 
No. 8, 1960, p. 73-79. [Study of soil and rock movements in spring, following heavy 
frosts in autumn, at Grytviken.] 


COASTAL AND SHALLOW SEA DEPOSITS. 
CONTINENTAL SHELVES 


Jaun, ALFRED. The raised shore lines and beaches in Hornsund and the problem of post. 


glacial vertical movements of Spitsbergen. Przeglad Geograficzny, Vol. 31, S 1 
1959, p. 148-78, illus. [In English.] cba Ue 
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Hun«ins, Kennets L., and others. Biological and geological observations on the first 
photographs of the Arctic Ocean deep-sea floor. By Kenneth L. Hunkins, Maurice 
_Ewing, Bruce L. Heezen and Robert J. Jenzies. Limnology and Oceanography, Vol. 5, 
No. 2, p. 154-61, illus., map. 
Borpovsxry, O. K. Organicheskoye veshchestvo sovremennykh osadkov Beringova morya 
[Organic matter in contemporary deposits of the Bering Sea]. Trudy Instituta Okeano- 
| logit [Transactions of the Institute of Oceanology], Tom 42, 1960, p. 89-106. 


OCEANOGRAPHY. HYDROGRAPHY. HYDROLOGY 


| THorARINSSON, SicuRDUR. Der Jékulsé-Canyon und Asbyrgi. Petermanns Geographische 
Mitteilungen, Jahrg, 104, Hft. 2-3, 1960, p. 154-62, illus., maps. [Glacial river Jékulsa 
Hl 4 Fjéllum, north-east Iceland, and description and origin of its canyon, Joékulsargljufur, 


4 and older beds such as Asbyrgi. English, French, Icelandic and Russian summaries. ] 
Samsonov, K. P. Opyt raboty s tyazhelymi gruntovymi trubkami na dreyfuyushchey 
! stantsii ““Severnyy polyus-7”” [Experimental work with heavy sampling tubes at 


| drifting station “North Pole 7”’]. Informatsionnyy Byulleten’ Instituta Geologii Arktiki 
[Information Bulletin of the Institute of Geology of the Arctic], Vypusk 18, 1960, p. 59-62. 
: [Technique of obtaining sea bed cores in Arctic Ocean.] 

Tirus, SrEPHEN R. Hydrography in Canada. Canadian Geographical Journal, Vol. 61, 
: No. 2, 1960, p. 68-76, illus., map. [Account of work of Canadian Hydrographic Service. ] 
_ Couuin, A. E, Oceanographic observations in the Canadian Arctic and the adjacent Arctic 
} Ocean. Arctic, Vol. 13, No. 3, 1960, p. 194-201, maps, diagrs. [Historical survey of 
) work in this area up to present day.] 

_ GorpDIvenkKo, P. A., and Laxtionov, A. F. Glavnyye rezul’taty noveyshikh okeanogra- 
ficheskikh issledovaniy v arkticheskom basseyne [Main results of the latest oceano- 
graphical investigations in the Arctic basin]. Izvestiya Akademii Nauk SSSR. Seriya 
Geograficheskaya |News of the Academy of Sciences of the U.S.S.R. Geographical Series], 
1960, No. 5, p. 22-33, maps. [Bathymetry, water masses, currents, ice drift, tides.] 
_ STEFANSSON, UNNSTEINN. Temperature at 20 meters in Icelandic waters in May—June 
1950-1959. Rit Fiskideildar, Vol. 2, Nr. 8, 1960, 18 p., illus., maps. 
/ Vorr1o, Aarno. The freezing point depressions of Baltic sea waters. Suomen Kemistilehii, 
B. 33, 1960, p. 35-87, illus. [Determination of freezing points of samples taken from 
surface layers in 1957, 1958; equation for relationship between depression of freezing 
point and chlorinity.] 

Bruyevicu, S. V., and others. Gidrokhimicheskaya kharakteristika Okhotskogo morya 
[Hydrochemical characteristics of the Sea of Okhotsk. By S. V. Bruyevich, A. N. 

, Bogoyavlenskiy, V. V. Mokiyevskaya]. Trudy Instituta Okeanologii [Transactions of the 
Institute of Oceanology|, Tom 42, 1960, p. 125-98. 

| Zaxnaroy, V. F. Gidrologicheskiye protsessy v Vostochno-Sibirskom more letom 1957 g. 
[Hydrological processes in the East Siberian Sea in the summer of 1957.] Trudy Arkti- 
cheskogo i Antarkticheskogo Nauchno-Issledovatel’skogo Instituta [Transactions of the 
Arctic and Antarctic Research Institute], Tom 230, 1960, p. 5-15, maps. [Structure of 
water masses in southern part of sea.| 

~Vorrrio, AarRNo. On the alkaline-earth metal and magnesium contents of sea water. 
Suomen Kemistilehti, B. 82, 1959, p. 61-65, map. [Analysis of samples from Barents 

: Sea for ratios of alkaline—earth metals and magnesium to chlorinity.] 

Bruvevicu, S. V. Gidrokhimicheskiye issledovaniya Belogo morya |[Hydrochemical in- 
vestigations of the White Sea]. Trudy Instituta Okeanologti [Transactions of the Instituie 
of Oceanology], Tom 42, 1960, p. 199-254. 

Kororkevicu, YE. S. Morskiye zalivy v oazise Shirmakhera na Zemle Korolevy Mod 
[Sea inlets in Schirmachervatna, Dronning Maud Land]. Informatsionnyy Byulleten’ 
Sovetskoy Antarkticheskoy Ekspeditsii [Information Bulletin of the Soviet Antarctic 
Expedition], No. 21, 1960, p. 8-9, illus. [Suggestion that a water feature in this area, 
50 km. inland, is an arm of the sea.] 

~Macpona.p, W. J. P., and Burrows, A. L. Sea-level recordings at Scott Base, Antarctica, 
| 1957. New Zealand Journal of Geology and Geophysics, Vol. 2, 1959, p. 297-814, illus., 
, maps, tables, diagrs. ; ; 
Ono, Nosuo. Report on oceanographic observations of the Japanese Antarctic Research 
Expedition 3, 1958-59. Antarctic Record (Tokyo), No. 10, 1960, p. 23-31, illus., 
——  diagrs. 
Be can GC. E. R. The Antarctic ocean. Science Progress, Vol. 47, 1959, p. 647-60, maps. 
Buruinc, R. W., and Garner, D. M. A section of #C activities of sea water between 9° S. 
and 66° S. in the South-West Pacific Ocean. New Zealand Journal of Geology and 
Geophysics, Vol. 2, No. 4, 1959, p. 799-824, map, diagrs., tables. 
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Dracon, Grorcr E. R. The southern cold temperate zone. Proceedings of the Royal Society 
Series B, Vol. 152, No. 949, 1960, p. 441-47, map, diagrs. [Importance of oceani 
circulation in defining southern cold temperate zone.] 

Garner, D. M. The Antarctic Convergence south of New Zealand. New Zealand Journa 
of Geology and Geophysics, Vol. 1, No. 3, p. 577-94, map, tables, diagrs. [Temperatur: 
and salinity profile across upper layers of Convergence to north of Ross Sea discussec 
in terms of water movements and mixing.] 

Garner, D. M. The sub-tropical convergence in New Zealand surface waters. New Zealanc 
Journal of Geology and Geophysics, Vol. 2, No. 2, 1959, p. 315-37, maps, diagrs., tables 

Gitmour, A. E., and others. Ocean currents in McMurdo Sound. By A. E. Gilmour 
W. J. P. Macdonald and F. G. Van der Hoeven. Nature, Vol. 187, No. 4740, 1960 
p- 867, table. [Measurements with electrodes, May—June 1959.] 4 

Carson, Cuares E., and Hussey, Kerra M. The multiple-working hypothesis as appliec 
to Alaska’s orientated lakes. Iowa Academy of Science Proceedings, Vol. 66, 1959 
p. 33449, illus., diagrs. [Five hypotheses combined to form theory on origin of orientatec 
lakes on Alaska’s Arctic coastal plain.] 


METEOROLOGY. CLIMATOLOGY 


FLeacie, R. G. Arctic meteorology. Transactions, American Geophysical Union, Vol. 41 
No. 2, 1960, p. 190-92. [Summary of United States work between 1957-60.] 

[ANrarRcTICA : METEOROLOGY] Antarctic meteorology. Proceedings of the symposium held i7 
Melbourne, February 1959. Held under the auspices of the The Australian Academy ©, 
Science with the endorsement of the Special Committee for the IGY (CSAGI) and the 
Special Committee for Antarctic Research (SCAR). London, Pergamon Press [°1960] 
xviii, 483 p., illus., maps, diagrs., tables. 25 cm. £5. 5s. : 

Bucayev, V. A. Nauchnaya konferentsiya po meteorologii Antarktiki [Scientific conferene 
on the meteorology of the Antarctic]. Izvestiya Akademii Nauk SSSR. Seriya Geo 
graficheskaya [News of the Academy of Sciences of the U.S.S.R. Geographical Series] 
1960, No. 2, p. 183-34. [Moscow, October 1959.] 

Rusin, Morton J. Polar atmosphere, Antarctic. Transactions, American Geophysical Uni 
Vol. 41, No. 2, 1960, p. 192-94. [Survey of field work 1957-59.] 

NIELSEN, Epmunpb. Oprettelsen af Station Nord. Gronland, 1960, Nr. 9, p. 839-51, illus 
map. [Establishment, mainly by air, of weather station at Nord, north-east Greenlani 
in 1952-53. ] 

Morita, YASUTARO, and Kuca, Yusuiro. Meteorological research during Antarctic summe 
1957-58. Antarctic Record (Tokyo), No.9, 1960, p. 1-42, maps, tables. [Include 
analytical charts. ] 

Rovucu, J. L’Antarctide Américaine (étude météorologique). Humidité-nebulosité-p 
cipitations. Bulletin de L’ Institut Océanographique (Monaco), Vol. 57, No. 1182, 196 
16 p. [Comparison of meteorological observations made by author on Charcot 
“Pourquoi Pas?” expedition, 1908-10, in Falkland Islands Dependencies, with mort 
recent data.] 

[SuB-ANTARCTIC IsLANDS: CLIMATOLOGY] Climatologie. T.4.4.F. Terres Australes et An 
arctiques F'rancaises, No. 10, 1960, p. 61-68, tables. [Meteorological data for Te 
Adeélie, Iles Kerguelen and Ile Amsterdam. September—December 1959.] 

Kortyakov, V. M. Osobennosti prirody rayona stantsii Pionerskaya kak yuzhnoy perifer 
zony stokovykh vetrov v Antarktide [Natural conditions of the region of Pionerskay 
station on the southern edge of the zone of catabatic winds in Antarctica]. Izvesti 
Akademii Nauk SSSR. Seriya Geograficheskaya [News of the Academy of Sciences 
the U.S.S.R, Geography Series], 1960, No. 4, p. 63-72. [Precipitation, winds, driftin| 
of snow at lat. 69° S., long. 95° E., 1957-58. ] 

{Sus-Anrarctic IsLanps : CLIMATOLOGY] Bulletins climatologiques. T.4.4.F. (Terra 
Australes et Antarctiques Frangaises), No. 8-9, 1959, p. 51-55, tables. [Climatologied 
data for Terre Adélie, Iles Kerguelen and Ile Amsterdam, April-August 1959.] 

ZaTRUTINA, R. F., and Rusia, L. S. Mezhdunarodnyy geofizicheskiy god. Bibliografiches 
ukazatel’ literatury na russkom yazyke za 1959 g. [International Geophysical Yea 
Bibliography of literature in Russian for 1959]. Moscow, Izdatel’stvo Akademii Na 
pees [Publishing House of the Academy of Sciences of the U.S.S.R.], 1960. 88 

cm. 

[INTERNATIONAL GEOPHYSICAL CO-OPERATION] Siavth 6-monthly catalogue of data in IG 
World Data Center A. Washington, D.C., National heady of edie Reg | 
Research Council, 1960. v, 154 p. 28 em. (I.G.Y. General Report No. 10.) [Airglo 
and ionosphere; aurora, cosmic rays; glaciology; longitude and latitude; meteorolo 
oceanography ; rockets and satellites; solar activity.] 
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ICOLET, M., ed. The International Geophysical Year meetings. Annals of the International 
Geophysical Year (Pergamon Press), Vol. 2B, 1959, p- x, 897-709, diagrs. [Detailed 
reports of conferences of Comité Spécial de Année Géophysique Internationale 

‘(CSAGI), 1955-57.] 

\Kamamoro, H. Automatic climatological station for the Antarctic. Geophysical Magazine, 
Vol. 27, No. 4, 1956, p. 565-78, illus. [Design, construction and operation. ] 

KamaAmorTo, _H., and Yaxame, K. The improved automatic climatological station for 

Antarctica. Geophysical Magazine, Vol. 28, No. 4, 1958, p. 583-91, illus., tables. 

)Rarcuirre, J. A., ed. Physics of the upper atmosphere. New York and London, Academic 

Press, [°1960]. xi, 586 p., illus., tables, diagrs. 23 cm. [Collection of monographs on 

{i upper atmosphere, airglow, ionosphere, aurora. ] 

-Keeuinec, Caarzes D. The concentration and isotopic abundances of carbon dioxide in the 
atmosphere. Tellus, Vol. 12, No. 2, 1960; p. 200-03, illus. [Includes data from Antarctica 
and Arctic.] 

Biscnor, WALTER. Periodical variations of the atmospheric CO,-content in Scandinavia. 
Tellus, Vol. 12, No. 2, 1960, p. 216-26, illus., maps. [1955-59.] 

Benson, Rosert F. Effect of line-of-sight aurora on radio star scintillations. Journal of 
Geophysical Research, Vol. 65, No. 7, 1960, p. 1981-85, illus. 

Bares, Howarp F. Direct HF backscatter from the F region. Journal of Geophysical 

Research, Vol. 65, No. 7, 1960, p. 1993-2002, illus., diagrs. 

_BreENAN, P. M. Ionospheric drifts determined from radio-star scintillation observations. 
Proceedings of the Royal Society, A, Vol. 256, 1960, p. 222-29, diagrs. [Coats Land. 
Royal Society expedition 1955-59. ] 

Martin, L. H. Observations of “‘whistlers” and “chorus” at the South Pole. Nature, 
Vol. 187, No. 4742, 1960, p. 1018. 

Ropricuez, José A. Observaciones ionosféricas argentinas en el antartico. Contribucién 
del Instituto Antdrtico Argentino, No. 40, 1959, 11 p., illus., map. [Brief report on 
Argentine ionospheric stations in Antarctic.] 

‘Martin, L. H., and others. Association between aurorae and very low-frequency hiss 

observed at Byrd Station, Antarctica. By L. H. Martin, R. A. Helliwell and K. R. 

Marks. Nature, Vol. 187, No. 4739, 1960, p. '751-53, diagrs. 

Lex, Roy. The circulation of the Arctic. Canadian Geographer, No. 16, 1960, p. 1-18, illus., 

| maps, diagrs. 
~Vinocravov, N. D., and Maxurina, G. A. Sinopticheskiye usloviya vozniknoveniya 
. shtormov v rayone Shpitsbergena [Synoptic conditions for the birth of storms in the 
Spitsbergen region]. Trudy Arkticheskogo t Antarkticheskogo Nauchno-Issledovatel’skogo 
Instiiuia [Transactions of the Arctic and Antarctic Research Institute], Tom 230, 1960, 
p. 17-28, maps. 

PaLMER, CLARENCE E., and Taytor, RONALD C. The vernal breakdown of the stratospheric 
cyclone over the South Pole. Journal of Geophysical Research, Vol. 65, No. 10, 1960, 
p- 3319-29, maps, diagrs. [Based on synoptic analyses of 8300—, 100—, 50—mb. surfaces 
over Antarctica, 15 October-10 November 1957.] 

Kurertsxty, V. N. O vozdeystvii statsionarnykh polyney na tsiklonicheskuyu tsirkulyatsiyu 
v Antarktike [Influence of stationary polynyas on cyclonic circulations in the Antarctic]. 
Informatsionnyy Byulleten’ Sovetskoy Antarkticheskoy Ekspeditsti [Information Bulletin 
of the Soviet Antarctic Expedition], No. 21, 1960, p. 28-26. [Open water areas off coast 
of Antarctica owe their origin to cyclones, which they then later influence.] 

Priverr, D. W. The exchange of energy between the atmosphere and the oceans of the 
southern hemisphere. Meteorological Office, Geophysical Memoirs, No. 104, 1960, 61 p., 
maps, diagrs. 

Jackson, C. IAN. Estimates of total radiation and albedo in sub-Arctic Canada. Archiv 
fiir Meteorologie, Geophysik und Bioklimatologie, Serie B, Bd. 10, Hft. 2, 1960, p. 193— 
99, tables. [Discussion of methods and limitations of technique.] 

Hammet, H. T. The radiant temperature of the zenith at high altitude in the subarctic. 
Arctic Aeromedical Laboratory (Ladd Air Force Base, Alaska) Technical Report 
57-49, 1960, 9 p., tables, diagrs. [Measurements from altitudes up to 40,000 ft. in 
Alaska. 

HoInkEs, 7 C. Studies of solar radiation and albedo in the Antarctic (Little America V 
and South Pole, 1957/58). Archiv fiir Meteorologie, Geophysik und Bioklimatologie, 
Serie B, Bd. 10, Hft. 2, 1960, p. 175-81, table, diagr. [Studies during United States 
I.G.Y. Antarctic expedition, 1957-58. ] 

Dramonp, Martin. Air temperature and precipitation on the Greenland ice sheet. Journal 

of Glaciology, Vol. 3, No. 27, 1960, p. 558-67, maps, tables. 

Jackson, C. I. Snowfall measurements in northern Canada. Quarterly Journal of the Royal 

Meteorological Society, Vol. 86, No. 868, 1960, p. 273-75, table. [Sources of error with 

particular reference to measurements at Lake Hazen, Ellesmere Island, 1957-58.] 
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Reuter, G. D., ed. Geografiya snezhnogo pokrova [Geography of snow cover]. Moscow 
Izdatel’stvo Akademii Nauk SSSR [Publishing House of the Academy of Sciences ¢ 
the U.S.S.R.], 1960. 222 p., illus., maps. 27 em. [Collected papers on distribution i 
U.S.S.R., techniques of observation and study, role in natural processes. Bibliography. 

Ecnois, Carou. Solar radiation and radiant heat exchanges in Arctic regions. Arcti 
Aeromedical Laboratory (Ladd Air Force Base, Alaska), Technical Report 58-27, 196( 
24 p., diagrs. 

Haxion! enee J. Radiation measurement on the Antarctic snowfield, a preliminar 
report. Journal of Geophysical Research, Vol. 65, No. 3, 1960, p. 985-46, illus., tables 
diagrs. [Problems of using standard instruments to measure radiation on polar snow 
field discussed. ] 

Koriyakov, V. M. Stroyeniye sezonnogo sloya snega v pribrezhnykh rayonakh Antarktid, 
v svyazis usloviyami yego otlozheniya [Structure of the seasonal layer of snow in coaste 
regions of Antarctica in connexion with the conditions of its deposition]. Informatstonny,. 
Byulleten’ Sovetskoy Antarkticheskoy Ekspeditsit [Information Bulletin of the Sovie 
Antarctic Expedition], No. 21, 1960, p. 19-22. [Analysis of stratification of one year 
snow accumulation 7 km. from coast.] 

WELLS, J. V. B., and Love, S. K. Quantity and quality of surface waters of Alaska, 1958 
U.S. Department of the Interior, Geological Survey, Water Supply Paper 1570, 196€ 
120 p., tables. 

Rarzx1, ExisaBErH. Contribution to the climatology of Greenland. The climatic condition 
at the French “Central Station”? on Greenland Icecap, based on the meteorologica 
observations of the French Greenland Expedition 29th July 1949-15th August 1951 
Expéditions Polaires Francaises, Publication No. 212, 89 p., maps, tables, diagrs. 

AveER’yANov, V. G. O nekotorykh osobennostyakh atmosfernykh protsessov v rayon 
stantsiy Komsomol’skoy i Vostok [Some features of atmospheric processes in th 
region of ‘‘Komsomol’skaya”’ and ‘‘Vostok”’]. Informatsionnyy Byulleten’ Soveisko 
Antarkticheskoy Ekspeditsii [Information Bulletin of the Soviet Antarctic Expedition) 
No. 21, 1960, p. 27-80. [Climate of inland regions deduced from character of sno 
cover. | 

Lams, H. H., and Jounson, A. I. Climatic variation and observed changes in the genera 
circulation. Geografiska Annaler, Vol. 41, No. 2-8, 1959, p. 94-134, illus., maps 
[Interpretation of mean pressure maps compiled for 1760-1959. Includes unified vie 
of known temperature changes, extent of ice, ocean currents, etc.] 

Wirt, Greorc. A note to the paper by G. Witt, ‘Polarization of light from noctilucen 
clouds’. Journal of Geophysical Research, Vol. 65, No. 7, 1960, p. 2199-2220, diagrs. 

Mirtin, P. F. Interesnoye opticheskoye yavleniya v Antarktide [Interesting optical pheno 
menon in Antarctica]. Meteorologiya i Gidrologiya [Meteorology and Hydrology], 1959 
No. 3, p. 89-40. [Rings and false suns observed at Vostok, 1958.] 

ANDERSON, Kinsey A. Balloon observations of X-rays in the auroral zone 1. Journal « 
Geophysical Research, Vol. 65, No. 2, 1960, p. 551-64, diagrs. 

ForsytTu, P. A., and others. The distribution of radio-aurora in central Canada. By P. A 
Forsyth, F. D. Green and W. Mah. Canadian Journal of Physics, Vol. 88, No. 6, 196( 
p. 770-78, tables, maps, diagrs. 

BuaTracuaryya, B. K. A study of auroral motions from all-sky camera records. Canadia 
Journal of Physics, Vol. 38, No. 10, 1960, p. 1279-90, diagrs. [Observation nea 
Ottawa, Canada. ] 

BarsieR, D. L’observation des aurores & Port-aux-Fran¢ais. T.A.A4.F. Terres Australe 
et Antarctiques Francaises, No. 10, 1960, p. 56-60, diagrs. [Visual, photographic, an 
photometric observations during International Geophysical Year, 1957—58.] 

Tuomas, GwyNNE M. Auroral results from Halley Bay during the International Geophysicz 
Year. Proceedings of the Royal Society, A, Vol. 256, 1960, p. 241-44. [Coats Lanc 
Antarctica. Royal Society Expedition 1955-59.] 

Omuott, A. Studies on the excitation of aurora borealis. II. The forbidden oxygen line: 
Geofysiske Publikasjoner, Vol. 21, No. 1, 1959, 38 p., illus. [Excitation and deactivatio 
of forbidden oxygen lines studied theoretically with emphasis on excitation by secondary 
electrons and discharge mechanisms. | : 

Harrison, D. P. Auroral radio echoes at Halley Bay. Proceedings of the Royal Society, 2 
een 1960, p. 229-34, diagrs. [Coats Land, Antarctica. Royal Society expeditio 

Davis, T. Net. The morphology of the polar aurora. Journal of Geophysical Researel 
Vol. 65, No. 10, 1960, p. 8497-3500, diagrs. [Observations “ Gale Alaska, « 
systematic motions of visual aurora. | ; 

Evans, STANLEY. Systematic movements of aurorae at Halley Bay. Proceedings o 
Royal Society, A, Vol. 256, 1960, p. 23440, diagrs. (Obsereatite al material Se 
with all-sky camera at Royal Society Base, Halley Bay, Antarctica, 1956-58. ] 


| 
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ECONOMIC GEOLOGY. MINERALS 


Hamitton, E. The distribution of radioactivity in the major rock forming minerals. Med- 
delelser om Gronland, Bd. 162, Nr. 8, 1960, 41 p., illus. [Distribution of uranium and 
radioactivity traced in felspar, pyrokene and quartz of differentiated Skaergaard 
intrusion (east Greenland), and compared with other rocks, in Greenland and elsewhere. | 

Wanppineron, G. W., comp. Iron ore deposits of the province of Quebec. Quebec Department 
of Mines, Mineral Deposits Branch P.R. No. 409 (Superseding Nos. 173 and 262), 
89 p., map. 

Davipson, A. T. Some factors regarding northern oil and gas. Arctic Circular, Vol. 12, 
No. 4, 1959, p. 58-58, map. [Possibilities of economic exploitation of oil resources in 
Yukon Territories, Northwest Territories and Canadian Arctic Islands. ] 

UrvantseEy, N. N. Yeniseyskoye rudnoye pole [Yenisey ore field]. Trudy Nauchno-Issle- 
dovatel’skogo Instituta Geologii Arktiki [Transactions of the Research Institute of the 
Geology of the Arctic], Tom 102, 1959, p. 28-48, maps. [Existence shown of ore-bearing 
zone extending southwards from Noril’sk.] 


_ Gatusuxo, Ya. A. Makrorel’yef i rossypnyye mestorozhdeniya almazov v trappovoy zone 


sredney Sibiri [Macro-relief and alluvial diamond deposits in the trap zone of central 
Siberia]. Izvestiya Akademti Nauk SSSR. Seriya Geograficheskaya [News of the Academy 
of Sciences of the U.S.S.R. Geographical Series], 1960, No. 5, p. 69-75. 

Livsuits, Yu. YA. K voprosu ob izuchenii metamorfizma ugley priyeniseyskoy chasti 
Tungusskogo basseyna [Study of metamorphism of coals of the Yenisey part of the 
Tungus basin]. Informatsionnyy Byulleten’ Instituta Geologii Arktiki [Information 
Bulletin of the Institute of Geology of the Arctic], Vypusk 18, 1960, p. 40-48. 

Saks, V. N. K voprosu 0 perspektivakh gazo- i neftenosnosti Ust’-Yeniseyskoy vpadiny 
[Gas and oil-bearing prospects of the Ust’-Yeniseysk depression]. Trudy Nauchno- 
Issledovatel’skogo Instituta Geologit Arkiiki [Transactions of the Research Institute of the 
Geology of the Arctic], Tom 102, 1959, p. 3-23. 


BIOLOGY. ARCHAEOLOGY. ANTHROPOLOGY 


BirKet-SmirnH, Kas. Nationalmuseets Etnografiske Samling 1958. Folk (Kobenhavn), 
Vol. 2, 1960, p. 141-50, illus. [Additions to Danish Nationalmuseet’s archaeological 
and ethnographical collection in 1958, including objects from Greenland.] 

[GREENLAND : ARCHZOLOGY] Et megtigt liv ved Godthab for ca. tre tusinde ar siden. 
Atuagagdliutit/Gronlandsposien, 1960, Nr. 17, p. 7-8. [Archzeological excavations in 
Godthaabsfjord area, west Greenland, led by Jorgen Meldgaard, 1960. In Danish and 
Greenlandic. ] 

Taytor, WituiAm E. Archaeological work, Ivugivik and Mansel Island, 1959. Arctic 
Circular, Vol. 18, No. 1, 1960, p. 1-4. [Dorset and pre-Dorset cultures found on Mansel 
Island, Hudson Bay.] 


- Fatua, R. A. Oceanic birds as dispersal agents. Proceedings of the Royal Society, Series B, 


Vol. 152, No. 949, 1960, p. 655-59, illus. [Young petrels may leave the nest while 
bearing down, and may be important dispersal agents for seeds and invertebrates. | 

Knox, G. A. Littoral ecology and biogeography of the southern oceans. Proceedings of the 
Royal Society, Series B, Vol. 152, No. 949, 1960, p. 577-624, maps, diagrs., tables. 
[Reviews ocean circulation, water masses, plant and animal distribution patterns and 
shore zonation in the southern cireumpolar region, and proposes a scheme of littoral 
provinces. ] : : 

Murruy, Rosert Cusuman. Oceanic birds. Proceedings of the Royal Society, Series B, Vol. 
152, No. 949, 1960, p. 642-54, diagr. [Discusses zonal distribution and movements of 
southern sea-birds and relationships and evolutionary processes of isolated populations. ] 

DERANIYAGALA, P. E. P. Antarctic hydrographic fluctuation as suggested by animals that 
reach Ceylon. Proceedings of the Royal Society, Series B, Vol. 152, No. 949, 1960, 
p- 634-35. [Certain southern whales, and birds occasionally appear in numbers off 
Ceylon, and various fishes, turtles, and sea-snakes show comparable fluctuations, 
suggesting changes in ocean circulation.] 


~Macxintosu, N. A. The pattern of distribution of the antarctic fauna. Proceedings of the 


Royal Society, Series B, Vol. 152, No. 949, 1960, p. 624-31, map, diagrs. [Distribution 
patterns of Antarctic animals illustrated by plankton organisms, penguins, and seals. |] 


“Srepuenson, T. A. The southern cold temperate coasts with special reference to South 


Africa. Proceedings of the Royal Society, Series B, Vol. 152, No. 949, p. 635-38. [Although 
some southern circumpolar cold-water species occur on South African shores, these have 
a distinctive flora and fauna including many endemics.] 
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Hoxupearte, Martin W. The Royal Society Expedition to southern Chile. Proceedings of the 
Royal Society, Series B, Vol. 152, No. 949, 1960, p. 48441, maps. [Account of expedi- 
tion and its implications for southern cireumpolar biogeography. ] 

LEATHERDALE, DONALD. The plant galls of Norway. A preliminary catalogue based on the 
collection of the Zoological Museum, University of Bergen. Universitetet 1 Bergen. 
Arbok. Naturvitenskapelig rekke, 1959, Nr. 8, 56 p., illus., maps. [Includes records 
from north Norway taken from literature. ] 

Dunzar, M. J. The evolution of stability: natural selection at the level of the ecosystem. 
In: Evolution; its science and doctrine. Symposium presented to the Royal Society oj 
Canada in 1959. Toronto, University of Toronto Press, 1960, p. 98-109. [Contrast 
between stability of tropical and instability of polar ecosystems. Argument thai 
evolutionary selection applies at this level.] 

Wisorc, Kristian Freprik. Investigations on zooplankton in Norwegian waters and in 
the Norwegian Sea during 1957-58. Fiskeridirektoratets Skrifter. Serie Havundersokelser, 
Vol. 12, No. 6, 1960, 19 p., illus., maps. 


PALAEONTOLOGY 


Fores, Corin L. Carboniferous and Permian Fusulinidae from Spitsbergen. Palaeontology. 
Vol. 2, No. 2, 1960, p. 210-25, illus., tables. [Seventeen species, ranging from Middle 
Carboniferous to Lower Permian, described.] 

Camacno, Horacio Homero. Antartida a traves de sus faunas y floras fosiles. Contribucién 
del Instituto Antdrtico Argentino, No. 29, 1959, 13 p., illus., map. [Survey of prehistoric 
Antarctic flora and fauna and relationship between Antarctic fossils and those of 
adjacent regions. ] 

Puminov, A. P. K istorii razvitiya rastitel’nosti na severovostoke sredne-Sibirskogo plos- 
kogor’ya v poslezyryanskoye vremya [Development of vegetation in the north-east of 
the central Siberian plateau in post-Zyryan times]. Trudy Nauchno-Issledovatel skogc 
Instituta Geologii Arktiki[ Transactions of the Research Institute of the Geology of the Arctic], 
Tom 102, 1959, p. 188-51. [Pollen analysis of Quaternary deposits in Olenek basin.] 

NexuorosHeva, L. V. Srednedevonskiye mshanki zapadnogo sektora Arktiki (Novaye 
Zemlya i ostrov Vaygach) [Middle Devonian Bryozoa of the western sector of the 
Arctic (Novaya Zemlya and Ostrov Vaygach)]. Sbornik Statey po Paleontologii 7 
sees 2k i [Collected Papers on Palaeontology and Biostratigraphy|, Vypusk 19, 1960. 
p. 18-23, illus. 

Sotomina, R. V. Nekotoryye permskiye brakhiopody Pay-Khoya [Some Permian brachio- 
pods of Pay-Khoy]. Sbornik Statey po Paleontologii i Biostratigrafii [Collected Papers 


on Palaeontology and Biostratigraphy], Vypusk 19, 1960, p. 24-73, illus. | 


BOTANY 


GILLETT, Joun M. The flora of the vicinity of the Merewether crater, northern Labrador 
Canadian Field-Naturalist, Vol. 74, No. 1, 1960, p. 8-27, illus., map, tables. 

Rircuir, J. C. The vegetation of northern Manitoba. 6. The lower Hayes River region 
Canadian Journal of Botany, Vol. 38, No. 5, 1960, p. 769-88, illus., map, tables. 
Copy, W. J. Plants of the vicinity of Norman Wells, Mackenzie District, Northwes 
Territories. Canadian Field-Naturalist, Vol.'74, No.2, 1960, p.'71-100. [Include 

catalogue of plants.] 

Houtrk&n, Eric. Flora of the Aleutian Islands and westernmost Alaska peninsula with note 
on the flora of Commander Islands. 2nd ed. Weinheim, Cramer, [°1960]. [876] p., illus 
maps, diagrs. 24 cm. $15.31. (Flora et vegetatio mundi Vol. 1.) 

Cour, P. Flore et végétation de l’archipel de Kerguelen. 2. Végétation. T.4.4.F. Terre 
Australes et Antarctiques Francaises, No. 8-9, 1959, p. 83-40, illus., tables. 

Gop.ey, E. J. Some impressions of a botanist in South America. Journal of the Royal Nex 
Zealand Institute of Horticulture, Vol. 8, No. 5, 1959, p. 210-14. [Author visited Souther 
Chile with expedition organised by Royal Society of London 1958-9.] 

Tixnomirov, B. A., and others. Temperatura arkticheskikh rasteniy [Temperature of Arcti 
plants. By B. A. Tikhomirov, V. F, Shamurin, V. S. Shtepa]. Izvestiya Akademii Nau 
SSSR. Seriya Biologicheskaya [News of the Academy of Sciences of the U.S.S.R. Bi 
logical Series], 1960, No. 8, p. 429-42. [Relation between plant temperature and a 
Ug gens eon ae 

TROLL, C. e relationship between the climates, ecology and plant geoora 
southern cold temperate zone and of the tropical pa Relig ee so Scoseutal a} ‘ 
et reaitd atlad i he yc She 949, 1960, p. 529-40. [High tropical mountai 

ave closely similar climate to sub-antarctic regions a ij 
these two situations are almost identical. ] r ae roe ae 
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ALEKSANDROVA, V. D. Some regularities in the distribution of the vegetation in the Arctic 

tundra. Arctic, Vol. 13, No. 8, 1960, p. 147-52, illus., map, diagrs. [Development of 
_ tundra classification reviewed ; vegetative characteristics of Novaya Zemlya examined 
on basis of literature.] 

KKOTILAINEN, MaunoJ. Fennoskandian kalliot kasvimaantieteellisen tutkimuksen kohteina. 
Terra, Arg. 72, No. 2, 1960, p. 59-76, illus. {Ecological and phytogeographical research 
on rock vegetation in Scandinavia and Finland. German summary. ] 

Wace, Nice M. The botany of the southern oceanic islands. Proceedings of the Royal 
Society, Series B, Vol. 152, No. 949, 1960, p. 475-90, illus., maps, diagrs., tables. 
[Five characteristic vegetation types of the southern islands described, and the islands 
classified as warm temperate, cool-temperate, sub-antarctic, or antarctic.] 

Sxorrsperc, C. Remarks on the plant geography of the southern cold temperate zone. 
Proceedings of the Royal Society, Series B, Vol. 152, No. 949, 1960, p. 447, 57. [Close 
relationship between floras of southern islands and continents is thought to indicate 
that Antarctica was once important as a centre for evolution.] 

Du Retz, G. E. Remarks on the botany of the southern cold temperate zone. Proceedings 
of the Royal Society, Series B, Vol. 152, No. 949, 1960, p. 500-07, maps, diagrs., tables. 
[Similarities of New Zealand and South American vegetation believed to indicate 
former land link between these areas, including an ice-free Antarctic, in the 
Tertiary. | 

GopLeEy, E. J. The botany of southern Chile in relation to New Zealand and the sub- 
antarctic. Proceedings of the Royal Society, Series B, Vol. 152, No. 949, 1960, p. 157-75, 
maps, tables. [Comparison of floras and vegetation types in Chile and New Zealand, 
and botanical definition of the subantarctic region.] 

Kororxkevicu, O. S. Diatomovaya flora litorali Barentsova morya [Diatom flora of the 
Barents Sea littoral]. Trudy Murmanskogo Morskogo Biologicheskogo Instituta [Trans- 
actions of the Murman Marine Biological Institute], Vypusk 1(5), 1960, p. 68-888, illus. 
[Systematics. ] 

Mancurn, E. Les diatomées de la Terre Adélie campagne du ‘‘Commandant-Charcot”’ 
1949-50. Annales des Sciences Naturelles. Botanique Ser. 12, Tome 1, Fasc. 2, 1960, 
p. 223-364, illus., map. [Results from 26 collections of planktonic diatoms in Australian 
sector of Southern Ocean. 40 genera and 123 species obtained, 47 species, 20 varieties 
and 9 forms being new to science. Restricted to south of Antarctic Convergence.] 

ARNELL, SIGFRID. Hepaticae collected by the Pearyland expedition 1947-50. Meddelelser 
om Gronland, Bd. 163, Nr. 3, 1960, 12 p. (Dansk Pearyland Ekspedition 1947-50. 
Leader: Eigil Knuth.) [Localities and habitats of liverworts in north-east Greenland.| 

Houmen, KsEup. The mosses of Peary Land, north Greenland. A list of the species collected 
between Victoria Fjord and Danmark Fjord. Meddelelser om Gronland, Bd. 163, Nr. 2, 
1960, 96 p., maps. (Dansk Pearyland Ekspedition 1947-50. Leader: Higil Knuth.) 
[Localities, brief comments on each species. | 

Boécuer, Tyce Wirrrock. Tikiussiq-den gronlandske blaklokke. Gronland, 1960, Nr. 8, 
p- 805-11, illus. [Greenland Bluebell, Campanula gieseckiana.] 

Raymonp, Marcen. Le Carex rotundata Wahlenb. en Amérique du nord. Mémoires du 
Jardin Botanique de Montréal, No. 49, 1959, map. (Reprinted from Naturaliste Canadien, 
No. 84, p. 175-78). 

Buirucen, Joacnim. Der skandinavische Fjallbirkenwald als Landschaftsformation. 
Petermanns Geographische Mitteilungen, Jahrg. 104, Hft. 2-3, 1960, p. 119-44, illus., 
maps. [Scandinavian mountain birch forest region: extent, ecology, economic use, 
effects of exploitation. English, French, Russian and Swedish summaries. ] 


ZOOLOGY 


Macruerson, ANDREW. Names for birds and mammals from the interior Barrens. Arctic 
Circular, Vol. 12, No. 4, 1959, p. 62-68. [English and Eskimo names from Baker Lake, 
Northwest Territories. ] 

BanriEp, A. W.F. Some noteworthy accessions to the National Museum mammal collection. 
National Museum of Canada, Natural History Papers, No. 6, 1960, 2p. [Condylura 
c. cristata, Sorex vagrans obscurus, Citellus c. columbianus, Microtus mirus cantator. | 

Daruincton, P. J. jr. The zoogeography of the southern cold temperate zone. Proceedings 
of the Royal Society, Series B, Vol. 152, No. 949, 1960, p. 659-68, maps, diagr. [While 
plants and invertebrates are zoned in southern temperate there are no typical zonal 
land vetebrates. Past climates and land-links may account for this.] 

Houpcate, Martin W. The fauna of the mid-Atlantic islands. Proceedings of the Royal 
Society, Series B, Vol. 152, No. 949, 1960, p. 550-67, illus., maps, diagrs. [Fauna of 
Tristan—Gough group described and its relationships considered. ] 
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Baincx, P. The relationship between the South African fauna and the terrestrial and limnic 
animal life of the southern cold temperate zone. Proceedings of the Royal Society 
Series B, Vol. 152, No. 949, 1960, p. 568-76. [South African fauna largely results from 
invasions from north and has only slight subantarctic affinities. | ; } 

Kuscuet, G. Terrestrial zoology in southern Chile. Proceedings of the Royal Society, Series B 
Vol. 152, No. 949, 1960, p. 541-50, map. [Five faunistic regions described and relation 
ships of south Chilean fauna, especially with that of New Zealand, discussed. ] 

Butxivant, J. S. Photographs of the bottom fauna in the Ross Sea. New Zealand Journa 
of Science, Vol. 2, No. 4, 1959, p. 485-97, illus., map. [Examination of material collectec 
1958-59. | 

aeRO Zutma J. A. pe. La presencia de Nuttalochiton hyadest (Roch.) en la faunt 
antartica. (Moll. Poliplacoforos). Contribucién del Instituto Antdrtico Argentino 
No. 8, 1959, 9 p., illus. [Description of specimen of molluse found in Weddell Sea.] 

Dett, R. K. Cephalopoda. B.A.N.Z. Antarctic Research Ewpedition, 1929-1931 Reports— 
Series B (Zoology and Botany), Vol. 8, Part 4, 1959, p. 89-106, illus., tables. [List 0 
species from Southern Ocean identified and described. Note on importance of cephalo 
pods as food for vertebrates. ] 

HarKema, Retnarp. Further study of Alaskan schistosomes. Aretic Aeromedical Labora 
tory, (Ladd Air Force Base, Alaska,) Technical Report 57-16, 1960, 23 p., illus., tables 
[Description of Trichobilharzia alaskensis.] 

Hyman, Lrssie H. Turbellaria. B.A.N.Z. Antarctic Research Expedition 1929-1931 Repo 
—Series B (Zoology and Botany), Vol. 6, Part 12, 1958, p. 277-91, illus. [Species o 
order Tricladida and Polycladida described. Mainland and sub-antarctic islands.] 

Davip, P. M. Chaetognatha. B.A.N.Z. Antarctic Research Expedition 1929-1931 Reports 
Series B (Zoology and Botany), Vol. 8, Part 2, 1959, p. 75-79, tables. [Small representa 
tive collection of chaetognaths confirms pattern of distribution recently described ant 
published from other expeditions. Southern Ocean.] 

PretTrovskaya, M. V. O ekologii mnogoshchetinkovykh chervey vostochnogo Murmana 
nekotoryye dannyye o periodakh ikh razmnozheniya i lichinochnykh formakh [Ecolog 
of polychaeta of eastern Murman and some data on period of reproduction and of larve 
forms]. Trudy Murmanskogo Morskoge Biologicheskogo Instituta [Transactions of th 
Murman Marine Biological Institute], Vypusk 1(5), 1960, p. 28-67, illus. 

Russet, C. R. Rotifera. B.A.N.Z. Antarctic Research Expedition, 1929-1931, 


of the Rotatoria listed, one of Order Flosculariacea and 12 ploimates. Mostly sub 
antarctic. ] 

Hurtey, D. E. Amphipoda hyperiidea. B.d.N.Z. Antarctic Research Expedition 1929 
1931 Reporis-—Series B (Zoology and Botany). Vol. 8, Part 5, 1960, p. 107-14. [Pelag 
ey from plankton collections between Australia and Wilkes Land, An 
arctica. 

Grua, P. Les langoustes australes (Jasus lalandii). Etude préliminaire. T. 4.4. Terre 
Australes et Aniarctiques Francaises, No. 10, 1960, p. 15-40, illus., diagrs., table 
[Zoology and possibilities for commercial exploitation of crawfish off Tle St Paul an 
Ile Amsterdam. ]} 

BRAENDGARD, JENS. The spiders (Araneida) of Peary Land, north Greenland. Meddelelser o 
Gronland, Bd. 159, Nr. 6, 1960, 24p., illus, map. (Dansk Pearyland Ekspediti 
1947-50. Leader: Eigil Knuth.) [Occurrence in Peary Land, distribution and ecolos 
of eight Arctic species collected; general remarks.]  ~ 

Hocking, Brian, comp. Smell in insecis; a bibliography with abstracis. (Te December 1958 
Ottawa, Defence Research Board, Directorate of Biosciences Research, 1960. 266 

. 21x — ays oe noes Report No. 8.) 

Nysom, Ota. List of Finnish Trichepiera. Fauna Fennica, 6, 1960, 56 p. istrib 
tion of these insects.] , 900, 58 Be ees 

Gressitt, J. L., and Wener, N. A. Bibliographic introduction to Antaretic-Subants 
entomology. Pacific Insects, Vol. 1, No, 4, 1959, p. 441-80, map, tables. 

KiricHENKo, A. N. Nastoyashchiye poluzhestkokrylyye (Heteroptera) vostochnogo sek 
arkticheskoy Yevrazii [Heteroptera of the eastern sector of Arctic Burasia]. Ennio: 
logicheskoye Obozreniye [Entomological Review], Tom 389, No.3, 1960 p. 617-23 
[Distribution of species in whole of Soviet Arctic.] : ‘ 

PanFiLov, D. V., and others. O sopryazhennom rasprostranenii shmeley i bobovykh 
Arktike [Conjugate distribution of bumble bees and pulses in the Arctic. By D 
Panfilov, V. F. Shamurin, B. A. Yurtsev.] Byuilleten* Moskovskege Odshehesioa I . 
tateley Prirody. Novaya Seriya. Oidel Biologicheskiy [Bulletin of the Moscow Society ¢ 
change ecg ga Biological Section], Tom 65, Vypusk 3, 1960, p. 53-4 
maps. easons for uent coincidence of no imi Leguminosae 
Bombus. English summary.] ee sss = 
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Neave, Ferris, and HANAVAN, M. G. Seasonal distribution of some epipelagic fishes in the 
Gulf of Alaska region. Journal of the Fisheries Research Board of Canada, Vol. 17, 
No. 2, 1960, p. 221-33, maps. [Summer 1956 and 1957.] 

Ernarsson, Hermann. The fry of Sebastes in Icelandic waters and adjacent seas. Rit 

{ Fiskideildar (Reykjavik), Vol. 2, Nr. 7, 1960, 67 p-, illus., maps. [Haddock; includes 

plankton food distribution. Based on material collected 1903-39 and 1948-52. ] 

| Wiporc, Kristian FrepRIK. Investigations on pelagic fry of cod and haddock in coastal 

and offshore areas of northern Norway in July-August 1957. Fiskeridirektoratets 

Skrifter. Serie Havundersokelser, Vol. 12, No. 8, 1960, 18 p., illus., map. [Horizontal 

distribution, length, stomach contents. ] 

| PEDERSEN, ALwin. Sandgen i Young Inlet—fjorden. Et ostgronlandsk fuglereservat. 

A Gronland, 1960, Nr. 10, p. 378-86, illus. [Bird life of Sandgen, sanctuary in Kong 

Christian den X’s Land, east Greenland.] 

‘Irvine, Laurence. Birds of Anaktuouk Pass, Kobuk, and Old Crow. A study in Arctic 

adaptation. Washington, D.C., U.S. Government Printing Office, 1960. vii, 409 p-. 

illus., maps, tables. 23 em. $2.00. (U.S. National Museum Bulletin 217.) [Alaska and 

Northwest Territories. ] 

| [Canapa : Birp Prorection] Migratory birds convention act and migratory bird regulations. 

i Administered by Canadian Wildlife Service, National Parks Branch, Dept. of Northern 

Affairs and National Resources. Ottawa, Queen’s Printer, 1960. 25 p. 244 cm. 
| MarsuHa.t, A. J., and SERVENTY, D. L. Experimental demonstration of an internal rhythm 
of reproduction in a trans-equatorial migrant (the short-tailed shearwater Puffinus 
tenuirostris). Nature, Vol. 184, No. 4700, 1959, p. 1704-05. 

. Eviis, Derex V., and Evans, Joun. Comments on the distribution and migration of birds 

in Foxe Basin, Northwest Territories. Canadian Field-Naturalist, Vol. 74, No. 2, 1960, 

J 


) 


p. 59-70, map, tables. [Summers 1955, 1956, 1957.] 

Macrpuerson, A. H., and MANNING, THomAS Henry. The birds and mammals of Adelaide 
Peninsula, N.W.T. National Museum of Canada, Bulletin No. 161, 1959, 638 p., illus., 

maps, tables. [88 species of birds and 8 species of mammals collected during summer 

1957.] 

/ VAN TYNE, JOSSELYN, and Drury, WiLL1iAM. The birds of southern Bylot Island. Occasional 

q Papers of the Museum of Zoology, University of Michigan, Ann Arbor, Michigan, 

No. 615, 1959, 37 p., illus., map. 

Fay, Francis B., and Cave, Tom J. An ecological analysis of the avifauna of St Lawrence 
Island Alaska. University of California Publications in Zoélogy, Vol. 63, No. 2, 1959, 
p. 73-150, illus., map. 

_Exwuunp, Cart R. Antarctic ornithological studies during the IGY. Bird-Banding, Vol. 30, 

| No. 2, 1959, p. 114-18. [1957-58.] 

Ticket, W. L. N. Notes from the South Orkneys and South Georgia. Ibis, Vol. 102, 

No. 4, 1960, p. 612-14. [Ornithological observations, 1957—59.] 

Hircucock, W. B., and Carrick, R. Fifth annual report of the Australian bird-banding 
scheme, July 1958 to June 1959. C.S.I.R.O. Wildlife Research (Canberra), Vol. 5, 

| No. 1, 1960, p. 52-84, tables. 

“Driver, P. M. Field studies on the behaviour of sea-ducklings. Arctic, Vol. 18, No. 3, 
1960, p. 201-04. [Observations in the Belcher Islands in summer 1959. Ethnological 
studies of Somateria mollissima, Clangula hyemalis and Mergus serratus. | 

Parkes, KenNETH C. Greenland White-fronted Goose on the St Lawrence River. Canadian 
Field-Naturalist, Vol. '74, No. 3, p. 162-68. [Anser albifrons flaviostris observed 20 June 
1959. 

EKLUND, ee R., and CHARLTON, FREDERICK E. Measuring the temperatures of incubating 
penguin eggs. American Scientist, Vol. 47, No.1, 1959, p. 80-86, illus. [Pygoscelis 
adeliae and Catharacta maccormickt. Methods described. ] 

SLAaDEN, Witu1aM J. L., and Penny, R. L. Penguin flipper-bands used by the USARP 
[United States Antarctic Research Program] bird-banding program 1958-60. Bird- 

; Banding, Vol. 31, 1960, p. 79-82, illus. ; : 

“Purirrs, ANN. A note on the ecology of the fairy penguin Eudyptula minor novaehollandiae 

; (Forster 1781) in Southern Tasmania. Papers and Proceedings of the Royal Society of 
Tasmania, Vol. 94, 1960, p. 63-72, tables. ahaa 

Novarti, Rrcarpo. Notas sobre un ejemplar albino de pingiiin de adelia. Contribucién del 
Instituto Antdrtico Argentino, No. 38, 1959, 11 p., illus. [Description of albino specimen 
of Pygoscelis adeliae from Scotia Bay, Laurie Island, South Orkney Islands. ] 

Kerru, Lioyp B. Observations on Snowy Owls at Delta, Manitoba. Canadian Field- 

— Naturalist, Vol. '74, No. 2, 1960, p. 106-12, diagrs., tables. 

Mrrcuett, OrmonD G. Observations on the reproductive cycle of the male Arctic Ground 
Squirrel [Spermophilus undulatus]. Arctic Aeromedical Laboratory, (Ladd Air Force 
Base, Alaska,) Technical Report 57-26, 1960, 20 p., illus., tables. 


| 
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German, A. L. Vosstanovleniye bobra v Laplandskom gosudarst-vennom zapovednike 
[Restoration of the beaver in the Lapland state nature reserve]. Byulleten Moskovskogo 
Obshchestva Ispytateley Prirody. Novaya Seriya. Otfel Biologicheskiy [Bulletin of the 
Moscow Society of Naturalists. New Series. Biological Section), Tom 65, Vypusk 3, 
1960, p. 1-19. [Study of numbers and behaviour since reintroduction in 1914. English 
summary. 

Brown, see G. Swordfish and whales. Norsk Hvalfangst-Tidende, Arg. 49, Nr. 8, 1960, 
p- 345-51. [Attacks by swordfish on whales. ] : ‘ 

BEKLEMISHEYV, K. V. Southern atmospheric cyclones and the whale feeding grounds in the 
Antarctic. Nature, Vol. 187, No. 4836, 1960, p. 580-31, maps. — ; 

ARSEN’YEV, V. K. Distribution of Balaenoptera acutorostrata Lacep. in the Antarctic. Nors. 
Hoalfangst-Tidende, Arg. 49, Nr. 8, 1960, p. 380-82, illus. [Data collected by vessels 
of whaling fleet Slava. In Norwegian and English.] : J ’ 

Laws, RicHArD MairLaAND. Researches on the period of conception, duration of gestation 
and growth of the foetus of the Fin Whale, based on data from International Whialin; 
Statistics. Comments on C. Naaktgeboren’s, E. J. Slijper’s and W. L. van Utrecht’s 
article. Norsk Hvalfangst-Tidende, Arg. 49, Nr. 5, 1960, p. 216, 219-20. [Comments 
on article in ibid., Arg 49, Nr. 3, 1960, p. 118-19. Balaenoptera physalus. In Norwegian 
and. English.] y 3 

JonscArp, Acr. On the stocks of Sperm Whales (Physeter catodon) in the Antarctic. N orsk 
Hvalfangst-Tidende, Arg. 49, Nr. 7, 1960, p. 289-99, illus. [Changes in sizes of animal: 
caught. In Norwegian and English. ] 

Urrecut, W. L. van. Note on the ‘‘Hermaphrodite Sperm Whale’. Norsk Hvalfangst 
Tidende, Arg. 49, Nr. 11, 1960, p. 520. [Arguments against Sperm Whale [Physeter 
catodon] mentioned in Norsk Hvalfangst-Tidende, Nr. 9, 1960, p. 483 being a herm 
aphrodite. | 

Futier, W. A. Behaviour and social organisation of the wild bison of Wood Buffalo 
National Park, Canada. Arctic, Vol. 18, No.1, 1960, p. 2-19, illus., map, tables 
[Study made, 1950—56.] 

Mannine, Tuomas H. The relationship of the Peary and Barren Ground Caribou. Arctic 
Institute of North America, Technical Paper No. 4, 1960, 52 p., tables. [Taxonomic stud. 
of four caribou populations, Queen Elizabeth Islands, Banks Island, Dolphin and Unio: 
and mainland.] 

Leno, Opp. I. Transplantation of the muskox in Europe and North-America. II. Trans> 
plantation of hares to Svalbard. Norsk Polarinstitutt Meddelelser, Nr. 84, 1960, 29 p.; 
illus., maps. [Transplantation of Ovibos moschatus to Sweden, Norway, Iceland 
Svalbard and Alaska from east Greenland, to U.S.A. from Canada, since 1900. Fate 
of Lepus timidus and Lepus arcticus released in Svalbard in 1980, 1931, 1936.] 

Sxrosov, V. D. Nekotoryye dannyye o biologii i ekologii pestsa v svyazi s kharakterom 
razmeshcheniya yego nor na territorii Bol’shezemel’skoy i Malozemel’skoy tund 
[Biology and ecology of Arctic Fox in connection with the distribution of its burrows 
in Bol’shezemel’skaya and Malozemel’skaya Tundra]. Byulleten’? Moskovskogo Obsh4+ 
chestva Ispytateley Prirody. Novaya Seriya. Otdel Biologicheskiy [Bulletin of the Mosco ¢ 
Society of Naturalists. New Series. Biological Section], Tom 65, Vypusk 3, 1960) 
p. 28-86. [English summary. | 

Hysine-Dan1, Cur. The Norwegian otter Lutra lutra (L.), a craniometric investigation} 
Universitetet i Bergen, Arbok, Naturvitenskapelig rekke, 1959, Nr. 5, 44 p., illus., map) 
{Includes data from north Norway.] 

Marxoy, K. K. O mumiyakh tyuleney i pingvinov, nakhodimykh v Antarktide [Mummified 
seals and penguins found in Antarctica]. Izvestiya Akademii Nauk SSSR. Seriyc 
Geograficheskaya [News of the Academy of Sciences of the U.S.S.R. Geography Series]| 
1960, No. 4, p. 72-75. [List of known examples, with possible explanations. ] 

ScHEFFER, Vicror B. Weights of organs and glands in the northern fur seal. Mammaliai 
Tome 24, No. 3, 1960, p. 467-81, tables. [Callorhinus ursinus.] 

ScHErrer, Victor B. Early embryos of the northern fur seal. Mammalia, Tome 24! 
No. 3, 1960, p. 482-83, illus. [Callorhinus ursinus.] 

Incuanm, S. E. The status of seals (Pinnipedia) at Australian Antarctic stations. Mammalia 
Tome 24, No. 3, 1960, p. 422-80, tables. | 

Tver, JAMES C. Erythrocytes and hemoglobin in the crabeater seal. Journal of Mammalogy, 
Vol. 41, No. 4, 1960, p. 527-28. [Blood from 5 crabeater seals (Lobodon carcinophagusy 
had erythrocyte count of 4-14-55 x 108/mm® and 18-0-18-5 gm. haemoglobin/100 c.¢ 
which is within normal seal range. Weddell Sea.] 

Carrick, Ropert, and Incuam, Susan E. Ecological studies of the southern elephan 
seal, Mirounga leonina (L.), at Macquarie Island and Heard Island. Mammalia 
Peis No. 3, 1960, p. 825-42, illus., maps, diagrs., tables. [Population results u 

Co) : 
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? Bucxtey, Joun L., comp. The Pacific walrus, a review of current knowledge and suggested 

management needs. U.S. Fish and Wildlife Service, Special Scientific Report—Wildlife 

; No. 41, 1958, 29 p., illus., map, tables. 

i KENYON, Karu W. The Pacific Walrus. Oryx, Vol. 5, No. 6, 1960, p. 332-40, illus. [Odo- 

baenidae; problems of conservation discussed. ] 

MANVILLE, RicuarD H., and Favour, Paut G., jr. Southern distribution of the Atlantic 
Walrus. Journal of Mammalogy, Vol. 41, No. 4, 1960, p. 499-503, map. [Human 
predation and climatic change have exterminated Atlantic Walrus in southern part 
of its former range and greatly reduced its numbers. ] 

Cuapsxiy, K. K. Morphologie systématique, différenciation intra-spécifique et phylogénése 
du sous-genre Phoca sensu stricto. Mammalia, Tome 24, No. 3, 1960, p. 343-60. 
[Translated from Russian.] 

Kenyon, Karu W. A ringed seal from the Pribilof Islands, Alaska. Journal of Mammalogy, 
Mie ais 4, 1960, p. 520-21. [First record of ringed seal, Pusa hispida from Pribilof 

slands. 


MEDICAL SCIENCES 


_ Law, Puiturp Gara. Personality problems in Antarctica. Medical Journal of Australia, 
February 20, 1960, p. 273-82, illus. [Men’s personalities and their interactions at an 
Antarctic station.] 

| Witson, Ove. Changes in body-weight of men in the Antarctic. British Journal of Nutrition, 
Vol. 14, 1960, p. 391-401, tables, diagrs. [Observations on members of Norwegian— 
British-Swedish Expedition, 1949—52.] 

Pirts, Grover C. A study of gross body composition of small Alaskan mammals as com- 

pared with those from the temperate zone. Arctic Aeromedical Laboratory, (Ladd Air 
Force Base, Alaska,) Technical Report, 59-3, 1960, 28 p., diagrs., tables. 

CouEen, ArtTuur I. The effect of cold exposure on hepatic acetate metabolism. Arctic 
Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 57-4, 1960, 
70 p., tables, diagrs. 

HANNON, JOHN P., and VAUGHAN, Davip A. Arctic survival rations. 5. Effect of prolonged 
consumption of pemmican survival ration on some aspects of the intermediary meta- 
bolism of rat liver tissue. Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) 
Technical Report, 57-55, 1960, 25 p., diagrs., tables. 

Hamme., H. T. Thermal and metabolic responses of the Australian aborigine in summer 
while exposed to moderate cold during sleep. Arctic Aeromedical Laboratory, (Ladd 
Air Force Base, Alaska,) Technical Report, 58-21, 1960, 40 p., maps, diagrs., tables. 

_ Hannon, Joun P. Intermediary glucose metabolism in the cold acclimatized rat. Arctic 

, Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 60-15, 1960, 

| 25 p., tables. 

Bitsonc, E. J. Alterations in hepatic lipid metabolism induced by acclimation to low 
environmental temperatures. Arctic Aeromedical Laboratory, (Ladd Air Force Base, 
Alaska,) Technical Report, 59-25, 1960, 21 p., tables. 

- HorrmMann, Bruno. Blood pressure and subarctic climate in the Soviet Union. Berlin, 
Prof. Dr. med. Max Brandt, 1958. 86 p., tables, 20 cm. (Reports of the Osteuropa- 
Institute of the Free University Berlin, No. 88.) [Effect of meteorological and climatic 
factors on hypertension. Data mainly from Soviet sources.] 

Topp, W. R., and ALLEN, MariLoutsEe. Maintenance of carbohydrate stores during stress 
of cold and fatigue in rats prefed diets containing added glycine. Arctic Aeromedical 
Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 57-34, 1960, 16 p., tables. 

VAUGHAN, Davin A., and VauGHAN, Lucitz N. The effect of a riboflavin deficiency on cold- 
adapted rats. Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical 
Report, 59-8, 1960, 11 p., diagrs., tables. Mode 

Ropanu, KAre. Nutritional requirements under arctic conditions. Norsk Polarinstituti 
Skrifter, Nr. 118, 1960, 58 p. [Results of surveys at Arctic Aero-medical Laboratory, 
Ladd, Alaska, 1950-52, among groups of whites and Eskimo.] , 

Logpsan, Mary C. Excretory rhythms in indigenous arctic peoples. Journal of Physiology, 
Vol. 143, No. 2, 1958, 69p. [Results of recordings made in 1957.] 

Carz, Boris, and others. The effect of insulin on the thyroid gland and its influence on heat 
regulation. By Boris Catz, Ernest Geiger, and Heriberto Thomas. Arctic Aeromedical 
Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 57-47, 1960, 10 p., illus., 

a tables, diagrs. [Experiments on rats. ] ; 

Hammet, H. T. Metabolic and thermal response of man to chronic moderate cold exposure. 

Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 57-51, 

1960, 47 p., illus., tables, diagrs. [Comparison of results from Australian aborigines 


and white test cases.] 
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Hemineway, ALLAN. Nervous control of shivering. Arctic Aeromedical Laboratory, (Ladd 
Air Force Base, Alaska,) Technical Report, 58-22, 1960, 7 p., tables. [Experiments on 
cats. A 4 

en Martin B. Death from cold. Body temperature and physiological change in 
man during fatal exposure to non-freezing cold. Appalachia, No. 130, 1960, p. 1-13, 
illus. 

Covino, Bensamin G., and ResENpEz, Apam. Effect of cold on the isolated perfused. 
mammalian heart. Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) 
Technical Report, 57-38, 1960, 21 p., tables. [Experiments on rabbits and ground 
squirrels. 

Gien, A. ae Setters, A. F. Studies of skin, blood, and rectal temperatures of un-| 
anesthetized dogs exposed to extremé cold. 2. Effects of carbon dioxide, epinephrine, 
and ilidar. Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical 
Report, 57-58, 15 p., diagrs. | 

Srernuaus, Joun E., and others. Comparative effects of anesthetic agents on cardiac’ 
irritability during hypothermia. By John E. Steinhaus, Karl L. Siebecker and J ames R. 
Kimmey. Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical 
Report, 58-24, 1960, 13 p., diagrs., tables. [Experiments on dogs.] : 

Rivourer, JEAN. Physio-pathologie du froid: bibliographie. Expéditions Polaires Frangaises 
Publication, No. 215, 1960, 123 p. ; 

Hepsiom, E. E. Antarctic manual. Personnel selection, hygiene, clothing and nutrition, 
visual disabilities and cold injuries, first aid, safety and survival. Second ed. Bethesda, 
Maryland, U.S. Naval Medical School, Division of Cold Weather Medicine, 1960. Vi, | 
64 p. 20 em. 

Eetaeen Nrwton B. The changes in the red cell and plasma volumes of the rat and of : 
its individual tissues and organs during acclimation to cold. Arctic Aeromedical 
Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 58-18, 1960, 10 p., tables. 

Hannon, Joun P., and Younc, Davin W. Blood chemistry of the cold acclimatized rat. 
2. Gross metabolite and physical changes. Arctic Aeromedical Laboratory, (Ladd Air 
Force Base, Alaska,) Technical Report, 60-16, 1960, 30 p., tables. : 

Gotrmann, ArtHuR W. A report of 103 autopsies on Alaskan natives. Arctic Aeromedical 
Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 59-6, 1960, 21 p., tables. 
[57 Alaskan Eskimo, 46 Alaskan Indians. | : 

Taytor, Isaac M. Medical experiences at McMurdo Sound. In: Horvaru, S. M., ed. 
Cold Injury. Transactions of the 6th Conference. ..1958. New York, Josiah Macy, Jr. 
Foundation, 1960, p. 117-40. [General health report at U.S. base, 1955.] 

SrpLE, Paut A. Living on the south polar ice cap. In: Horvarn, S. M., ed. Cold injury. 
Transactions of the 6th Conference. ..1958. New York, Josiah Macy, Jr. Foundation, 
1960, p. 89-115. [Health of U.S. personnel at Amundsen—Scott IGY South Pole 
station 1957.] | 

TreEeEcE, E. Ler, and Scumipt, Jerome P. Incidence of upper respiratory disease among 
military populations in Alaska. Arctic Aeromedical Laboratory, (Ladd Air Force Base, 
Alaska,) Technical Report, 57-44, 1960, iii, 46 p., diagrs., tables. 

Bane, Gisiu. Fluoride content of Alaskan Eskimo tooth samples. Arctic Aeromedical 
Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 59-7, 1960, 12 p., tables. 
[Study of teeth from contemporary Alaskan Eskimo and skulls of Alaskan Eskimo who 
lived before contact with western civilization. ] 

Mitis, WituiAm J. jr., and others. Clinical experiences in treatment and rehabilitation of 
frostbite in Alaska, by William J. Mills, jr., Jack D. Douglas and Arthur W. Gottman, 
ae Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical Report, 59-24 

960, 9 p. 

Downs, Cora. Studies on the incidence of tularemia in Alaska. Arctic Aeromedical Labora- 
tory, (Ladd Air Force Base, Alaska,) Technical Report, 57-43, 1960, 29 p., tables. 
[Experiments on Pasteurella tularensis infected mice.] 

Horra, Cturr E. Epidemiology of tularemia in Alaska. Arctic Aeromedical Laboratory, 
(Ladd Air Force Base, Alaska,) Technical Report, 59-1, 42 p., maps, tables, diagrs. 
[Present-day knowledge of distribution and epidemiology of this disease.] > 

TuLLocn, GrorGE S. Incidence of animal parasites in the residents of the East Yukon 
Flats, Alaska. Arctic Aeromedical Laboratory, (Ladd Air Force Base, Alaska,) Technical 
Report, 59-19, 1960, 38 p., illus., map, tables. 

Rivouier, JEAN, and Le Brpravu, Gtrarp. Glucides et froid. Bulletin de la Société Scien- 
tifique d’ Hygiene Alimentaire. Vol. 48, Nos. 1-2-8, 1960, p. 11-28, tables. (Expéditions 
Polaires Frangaises publication No. 214.) [Importance of sugars in polar rations.] 
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ENGINEERING AND TECHNOLOGY. 
TRANSPORT ENGINEERING 


| Durresne, A. O. Significance of mining in the Province of Quebec. Canadian Geographical 
Journal, (Vol. 60, No. 6, 1960, p. 190-203, illus. [General account.] 

GARDNER, GERARD. Quelques aspects de la mise en valeur du Grand-Nord. 6. Caractéris- 
tiques de la mise en exploitation du Nouveau-Québec. L’ Actualité Economique, 
Année 35, No. 4, 1960, p. 596-617, map, tables. [Discussion of economic development 
of north Quebec, principally mining.] 

» [Canapa : Narurat Gas] Changes in oil and gas regulations for the Northwest Territories 

and Yukon. Arctic Circular, Vol. 12, No. 4, 1959, p. 69-71. [New regulations passed 

on 13 April 1960.] 

_Zusxov, A. I. Problema promyshlennogo osvoyeniya Angaro—Pitskogo zhelezorudnogo 

basseyna [The problem of the industrial utilisation of the Angaro—Pit iron-ore basin]. 

Izvestiya Sibirskogo Otdeleniya Akademii Nauk SSSR [News of the Siberian Branch of 

the Academy of Sciences of the U.S.S.R.], 1960, No. 5, p. 18-19. [Extent of resources 

and plans for their exploitation.] 

| [Mrninc ror Iron : Scanpinavian Arctic] Narvik. An ore loading port par excellence. 

Anglo-Swedish Review, 1960, August, p. 157-59, illus. [Iron ore loading installations 

at Narvik, north Norway.] 

| [SWEDEN : Mrnine For Iron] New ore treatment plant at Malmberget in Lapland. Anglo- 
Swedish Review, 1960, November, p. 228-29, illus. [Description of new ore concentration 
plant at Malmberget, north Sweden.] 

ALLEN, D. E., trans. Snow load on buildings. Translations of seven Russian papers. National 
hes Council of Canada, Technical Translation 830, 1959, 63 leaves, illus., tables, 

; jagrs. 

| Dickens, H. B. Construction in permafrost: obstacles of soil and climate. National Research 

Council Canada, Division of Building Research, Technical Paper No. 86, 1960, [6] p., 

illus. (Reprinted from Canadian Consulting Engineer, Vol. 2, No. 1, 1960, p. 83-37. 

| BonpareEv, P. D., and others, eds. Voprosy inzhenernoy geokriologii (merzlotovedeniya) 
[Questions of engineering geocryology (permafrost study)]. Materialy k osnovam 
ucheniya o merzlykh zonakh zemnoy kory [Material on the principles of study of the 
frozen zones of the earth’s crust], Vypusk 6, 1960, 159 p. [Collected papers on frozen 

ground engineering. | 

DrocGaytseEv, D. A. Potepleyet li sever [Is the north getting warmer]? Priroda [Nature], 
1960, No. 6, p. 35-42. [Climatic effects, largely unfavourable, likely to arise from 
scheme to dam Bering Strait.] 

, THomPSON, RaymMonpD. How to make a dog sled. Alaska Sportsman, Vol. 25, No. 9, 1959, 

: p- 12-138, 39, illus. [Standard 8-ft. Alaskan racing type specified.] 

. Enxvist, E. The launching of a large icebreaker. European Shipbuilding (Oslo), Vol. 9, 

| No. 2, 1960, p. 28-46, illus. [Measures taken to avoid damage to hull at launching of 
Moskva at Wartsila-koncernen A/B Sandvikens Skeppsdocka, 10 January 1959.] 

-[Sures] The 22,000-s.h.p. icebreaker ‘“‘Moskva’’. First of two diesel-electric polar-type 

| triple-serew icebreakers for the U.S.S.R. Motor Ship, September 1960, p. 280-82, 

illus. [Details of construction. ] 

_[Icr-SrrRENGTHENED Suips] New polar training ship. Arctic, Vol. 13, No. 2, 1960, p. 136, 

} illus. [Ice-strengthened ship Rimja Dan.] 

[Suirs : Str James CuarK Ross] FI.k. “Sir James Clark Ross’. Hvalfangsiliv, Arg. 21, 

Nr. 1-2, 1960, p. 29-80, illus. [Description and history of Norwegian whale factory 

| ship Sir James Clark Ross, launched in 19380.] 

| Lemieux, C. P. Merchant marine construction in Odessa. United States Naval Institute 
Proceedings, Vol. 86, No. 10, 1960, p. 140-43, illus. [Notes on Sovietskaya Ukraina, 
a 44,000 ton whale factory ship, and icebreaker Lenin.] 

Snow.ter, J. G. Pioneers of the north. Roundel, Vol. 12, No. 4, 1960, p. 24-26, illus. 
[Work by Royal Canadian Air Force: surveying, ice charting. Photographs of types 
of aircraft used.] 

Cross, WitBurR. Ghost ship of the Pole, the incredible story of the dirigible Italia. London, 
Heinemann, [°1959]. xi, 306 p., illus., maps. 22cm. 25s. [Umberto Nobile’s 1928 
expedition. ] 

GREENAWAY, KeiTu R. To the top of the world by airship. Roundel, Vol. 12, No. 4, 1960, 
p. 14-18, illus., map. [Flight from South Weymouth, Mass., to Ice Island T. 3, 1958. 
Comments on usefulness of ZPG-2 airship for Arctic reconnaissance. ] 
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DOMESTIC ANIMALS. LIVESTOCK 


Basarp, P. Acclimatation et élevage d’espéces animales européennes sur V’archipel de 
Kerguelen. Possibilités et rentabilité. T.A.A.F. Terres Australes et Antarctiques 
Frangaises, Nos. 8-9, 1959, p. 41-50, illus. [Results of experiments introducing wild 
and farm animals to Iles Kerguelen.] 

Eriksson, SturE. Renarnas mineralimnesférsérjning. Samefolkets Egen Tidning, 1960, 
Nr. 6—7, p. 101. [Minerals in diet of reindeer.] 

Rypserc, AxEL. Laven som fodervaxt. Samefolkets Egen Tidning, 1960, Nr. 5, p. 64-65. 
[Lichen as reindeer fodder.] 

Wameerc, KsELp. Gronland har to store arnesteder for hundegalskab, de to US-baser. 
Atuagagdliutit/Gronlandsposten, 1960, Nr. 16, p. 4-5. [Occurrence of rabies in Greenland 
and precautionary measures. | 

Tompson, Raymonp. The pack dog. Alaska Sportsman, Vol. 25, No. 7, 1959, p. 82, 33, 35, 
illus. [Details of equipment.] 

THomerson, Raymon. Sled dog hitches. Alaska Sportsman, Vol. 25, No. 11, 1959, p. 31-82, 
88, illus. [Different methods described.] 

Tuompson, Raymonp. Breeding sled dogs. Alaska Sportsman, Vol. 26, 1960, No. 4, 
p- 16, 37-40; No. 5, p. 3, 6-8, illus., diagr. [Cross-breeding and inbreeding discussed. ] 

THompson, Raymonp. Arctic sled dog breeds. Alaska Sportsman, Vol. 25, No. 10, 1959, 
p. 28-29, illus. [Descriptions of different breeds.] | 

Tuompson, RayMonbD. Building a strain of sled dogs. Alaska Sportsman, Vol. 25, No. 12, 
1959, p. 1, 41-44, illus. 

InuKal, Tersuo, and Haca, Ryorcut. Training of dog teams and preparation of dog teams 
and preparation of dog sledges for the Japanese Antarctic Research Expedition, 
1956-57. Part 2. Antarctic Record (Tokyo), No. 10, 1960, p. 37-59, illus. [Sakhalin 
dogs from Hokkaido.] 

Kixucui, Toru, and Kiramura, Taticut. Management of sledge-dogs and journeys wit 
them during the first wintering (Feb. 1957—Feb. 1958), the Japanese Antarctic Researe 
Expedition. Antarctic Record (Tokyo), No. 9, 1960, p. 55-90, illus., maps, tables. 


HUNTING. FISHING : 


MeveER, A. Internationale Bemiihungen zur Erhaltung und bestméglichen Ausnutzung de 
arktischen Kabeljau- und Schellfisch-bestandes. Informationen fiir die Fischwirtschaft 
Jahrg. 7, Nr. 8, 1960, p.'70—75, illus. [International measures for preservation an 
p Sea ee exploitation of Arctic cod and haddock stocks: effects of changes in net mes 
sizes. 

ROLLEFSEN, GUNNAR. Beretning 1953-57 fra Fiskeridirektoratets Havforskningsinstitutt 
Arsberetning vedkommende Norges Fiskerier, 1957, Nr. 2 [pub. 1960], 56 p. [Repo 
from Fiskeridirektoratets Havforskningsinstitutt (Norwegian fisheries marine researc 
institute) for 1953-57, and list of cruises by their research vessels showing area, tas 
and members of each expedition.] 

Meyer, A. Erfahrungen einer Wintersuchreise nach Grénland. Informationen fiir di 
Fischwirtschaft, Jahrg.'7, Nr. 3, 1960, p. 63-69, maps. [German fisheries researc 
expedition to Greenland waters in winter 1959-60.] 

[CanapA : Fisuertes] Fisheries Act. Northwest Territories Fishery Regulations, amende 
P.C. 1960-792 at the Government House at Ottawa. Canada Gazetie, Part 2, Vol. 9 
No. 12, 1960, 2p. [Amended 11 June, 1960.] 

MosKALENKO, Boris KonsTantinoyicn. Puteshestviye na Anabaru [Journey to the Anabar] 
Moscow, Gosudarstvennoye Izdatel’stvo Geograficheskoy Literatury [State Publishin 
House for Geographical Literature], 1960. 128 p., illus. 20 em. [Narrative of fisheri 
research expedition, 1947—49.] 

RosENDAHL, GUNNAR P. Fiskerihavnen i Godthab p&abegyndes i ar. Atu dliuti 
Gronlandsposten, 1960, Nr. 14, p. 1, 4, illus. [Plans as new annie harbour at Beithab 

[GREENLAND : FisnErrEes|] De ugunstige vejrforhold generede fiskeriet i1959. Atuagagdliuti 
Gronlandsposten, 1960, Nr. 7, p. 14, 16. [Greenland fisheries in 1959.] 

IsTRE, Henry R. Eventyret Aksjeselskapet Kosmos. Et tilbakeblikk i selskapets 80 Ari 
drift 1929-1959. Hvalfangsiliv, Arg. 20, Nr. 3-4, 1959, p. 14-17, 19, 21, 23-24, illu 
[Brief history of Norwegian whaling company Kosmos A/S, 1929-59.] : 

IstrE, Henry R. The South Georgia Company kunne siste sesong feire 50 Ars jubilew 
Hvalfangsiliv, Arg. 21, Nr. 1-2, 1960, p. 18-15, illus. [Brief history of Norwegia 
whaling company South Georgia Company, 1909-60.] ‘ 


RECENT POLAR LITERATURE 571 


[Wuauine ConrerENcEs] International Whaling Commission. Norsk Hoalfangst-Tidende, 
Arg. 49, Nr. 11, 1960, p. 505-17. [Chairman’s report from twelfth meeting of Inter- 
national Whaling Commission, 1960. In Norwegian and English.] 

p[InrERNATIONAL REGULATION Or WHALING] Statement from The Federation of Norwegian 

| Whaling Companies. Norsk Hvalfangst-Tidende, Arg. 49, Nr. 10, 1960, p. 461-65. 
[Text of statement dated October 1960 regarding relationships with International 
Whaling Commission. In English and Norwegian.] 

[Seauine Invusrry : Arctic] Selfangsten 1959. Arsberetning vedkommende Norges Fis- 
kerier, 1959, Nr. 10, [pub. 1960], 18 p. [Norwegian Arctic sealing, 1959.] 

\Horstep, Sv. Aa. Undersogelser over rejebestanden i Julianehab-distrikt. Gronland, 

1960, Nr. 8, p. 295-304, illus., map. [Investigations of prawn stocks and fishing in 

Julianehab district, west Greenland.] 


H TRANSPORT AND POSTAL SERVICES 

_[(Surprinc : GREENLAND WarTeERS] Betenkning afgivet af det af ministeren for Gronland 

under 19. februar 1959 nedsatie udvalg vedrorende Besejling af Gronland. Kobenhayn, 

Statens Trykningskontor, 1959. 174p., illus., maps. 24cm. [Report of committee 

investigating conditions of navigation to Greenland, particularly advisability of winter 

navigation. ] 

SouTHERN, R. M., and Hanson, R. E., comps. Pilot of Arctic Canada. Volume 2. Ottawa, 
; Canadian Hydrographic Service, 1959. xi, 484 p., illus., maps. 25 em. $5.00 [Canadian 
Eastern Arctic.] 
| [GREENLAND : Sartinc Directions] Dansk fyrliste. Fyr-og tagesignalstationer samt radiofyr. 
Danmark, Foerserne og Gronland. Treogtyvende udgave. Kebenhayn, Det Kongelige 
Sokort-Arkiv, 1960. 323 p., map. 253 cm. 24 D.Kr. [Includes list of lights, fog signal 
stations and radio beacons for Greenland. | 
_ (Sarttine Directions : Arctic] Arctic Pilot, Vol. 3. Comprising Davis Strait, Baffin Bay, 
and the channels leading therefrom to the Arctic Ocean with the west and north-west coasts 
of Greenland, the Arctic coast of Canada and the Arctic archipelago; also Hudson Strait 

and Bay. London, Admiralty Hydrographic Department, 1959. liv, 726 p., illus., 
maps, diagrs. 24 cm. 22s. 6d. 

[Sarzine Directions] Arctic Pilot. Vol. 1. Comprising the coasts of the U.S.S.R. from Mys 
Belyy Nos, Proliv Yugorskiy Shar to Mys Otto Shmidta, including Novaya Zemlya, 
Zemlya Frantsa LIosifa, and all the islands eastward to Ostrova Vrangelya and Herald. 
6th edition, London, Admiralty Hydrographic Department, 1959. liv, 544 p., illus., 
maps, tables, 24 em. 

_ [PuizatTety] Chronique philatélique. T.A.A.F. Terres Australes et Antarctiques Francaises, 

; No. 8-9, 1959, p. '70—73, illus. [Stamps from French Antarctic territory.] 


BUILDING CONSTRUCTION 


Crocker, C. R. Advances in winter construction methods extend building season. National 
Research Council, Canada, Division of Building Research, Technical Paper No. 87, 
1960, [4 p.], illus. (Reprinted from The Constructor, Vol. 42, No. 1, 1960, p. 32.) 

Popov, A. N., ed. Razvitiye proizvoditel’nykh sil vostochnoy Sibirt. Stroiyel’naya industriya 
4 promyshlennost’ stroitel’nykh materialov [Development of productive forces of eastern 
Siberia. Building industry and building materials industry]. Moscow, Izdatel’stvo 
Akademii Nauk SSSR [Publishing House of the Academy of Sciences of the U.S.S.R.] 
1960. 278 p., maps. 27cm. [Collected papers on construction problems, given at 
conference in 1958. Special reference to Arctic regions in paper by B. V. Murav’yev 

- 84-95. 

Beatty OF ye TEMPERATURES ON BUILDING MATERIALS] Effet du gel dans les matériaux 
de construction (compte-rendu du colloque de Paris—Mai 1957. Ire partie. Cahier 
no. 8). Paris, Association de Recherches et d’Essais, 1959. 81 p., illus., diagrs. 27 cm. 
[Symposium on effects of frost on various building materials.] 


THE ARTS. ARCHITECTURE. ENTERTAINMENT. RECREATION 


[Canapa : Esximo Art] Nye veje i canadisk eskimo-kunst. Atuagagdliutit/Gronlandsposten, 
1960, Nr. 19, p. 14-16, illus. [Introduction of graphic art techniques among Eskimo 
in Cape Dorset area, Baffin Island. In Danish and Greenlandic.] : 

[Esximo Arr] The artists behind the art. The story of the sealskin and stone-cut prints. 
Northern Affairs Bulletin, Vol. 7, No. 2, 1960, p. 10-14, illus. [Biographical notes on 
Cape Dorset Eskimo artists and their work techniques.] 
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Mary-RovussEvierE, Guy. A remarkable specimen of prehistoric Eskimo art. Eskimo, 
Vol. 54, 1960, p. 11-14, illus. [Description of ivory carvings found in prehistoric grave 
on south-west point of Uluksan Peninsula, Baffin Island.] , a 

RosenpauL, Gunnar P. 68, 7 mill. kr. bevilget til anlegsarbejder i 4r. Atuagagdliutit/ 
Gronlandsposten, 1960, Nr. 15, p. 4-5. [Building programmes in Greenland, 1960.] 

Myx.enost, HatisTe1n. Norges tettbygde steder 1875-1950. Ad Novas (Det Norske 
Geografiske Selskab), Nr. 4, 1960, 371 p., illus., maps. [Development of urban settle- 
ments in Norway; includes north Norway.] oak 

[GREENLAND : Arr BASES] 6960 mand og 15 kvinder i en iskold atomverden. Atuagagdliutit/ 
Gronlandsposten, 1960, Nr. 16, p. 6-10. [Installations at U.S. Thule air base, north-west 
Greenland. In Danish and Greenlandic.] 

QuarTERMAIN, L. B. Historic huts; the story of the buildings erected and occupied by early 
explorers in the Ross Dependency, Antarctica. Wellington, N.Z., Antarctic Division, 
D.S.I.R., [19607]. 7 leaves, map. 

Hauser, Micuaret. Gronlandske trommesange. Gronland, 1960, Nr. 12, p. 441-57, illus. 
[Greenland drum songs. Includes transcription and analysis of one east Greenland and 
one polar eskimo song. ] 

Horr, Erik. Seks danskere oppe pA den hojeste top i Hamborgerland. Atuwagagdliutit/ 
Gronlandsposten, 1960, Nr. 17, p. 9, 11, 20. [First ascent of highest peak in Hamborger- 
land, west Greenland, 1960. In Danish and Greenlandic.] 

Ricker, Karu. The all Canadian Mount Logan Expedition. Canadian Alpine Journal, 
Vol. 43, 1960, p. 1-29, illus., map, diagrs. [Account of preparation, climb and scientific 
data collected; led by Hans Gmoser, 1959.] 


EXPEDITIONS. HISTORY OF EXPLORATION 
Arctic 


HyorTENBERG, Erik. En fordrsrejse i Angmagssalik-distriktet. Gronland, 1960, Nr. 9, 
p- 829-88, illus. [Author’s four-day sledge journey in Angmagssalik district, east 
Greenland, spring 1952.] 

British Schools Exploring Society Arctic Sweden Expedition, 1959. British Schools Ea- 
ploring Society, Annual Report, 1959-60, p. 17-69, illus. [Contains survey, natural 
history, geological and meteorological reports. ] 

HatrersLey-SmirH, GEOFFREY. Canadian Operation “Hazen” 1959. Canadian Alpine 
Journal, Vol. 43, 1960, p. 96-97. [Summary of programme.] 

MuLuerR, F. The Jacobsen—McGill University expedition to Axel Heiberg Island, N.W.T. 
1959-1961. Canadian Alpine Journal, Vol. 43, 1960, p. 97-98, illus. [Summary of 
glaciological programme. ] 


Antarctic 


[LeBepDeEv, V. L.] Who discovered the Antarctic? Soviet Union, No. 127, 1960, p. 52, illus. 
[Claim that Bellingshausen knew that the ice he saw on 28 January 1820 was part of 
a continent. ] 

Hevurcon, JEAN. Il y a dix ans...a Kerguelen. T.A.A.F. Terres Australes et Antarctiques 
Frangaises, No. 10, 1960, p. 8-14, illus. [Article commemorating tenth anniversary of 
French occupation of Iles Kerguelen. ] 

Brunt, Sir David, ed. The Royal Society International Geophysical Year Antarctic Expedition 
Halley Bay, Coats Land, Falkland Islands Dependencies 1955-1959. Vol. 1, Introduc- 
tions Aurora and Air-glow Geomagnetism. London, Royal Society, 1960. xv, [405] p.. 
illus., maps, tables, diagrs. 32 cm. £7. 

Sutton, Sir Granam. A discussion on the results of the Royal Society’s expedition tc 
Halley Bay, Antarctica, during the International Geophysical Year. Proceedings of 
the Royal Society, A, Vol. 256, 1960, p. 145-244, diagrs. [Papers on seismology, glacio- 
logy, meteorology, ionosphere, geomagnetism and aurorae.] | 

Borri, Jorcr A. La campana antartica invernal del Rompehielos ‘‘ General San Martin’ 
en 1957. Contribucién del Instituto Antartico Argentino, No. 28, 1959, 15 p., illus., maps 
[Account of Argentine Antarctic expedition, 1957. Brief notes on meteorology.] 

Nacara, Tanesi. National report of Japanese Antarctic Research Expeditions 1958-1960 
Tokyo, Japan Antarctic Office, Ministry of Education, 1960. 58 p., illus., maps, diagrs. 


tables. 20cm. [Report to 4th meeting of SCAR 1960.] 
SCHULZE, ADOLFO A. R. La campana antartica 1958-59. Contribucién del Instituto Antadrtice 
Argentino, No. 44, 1959, 13 p. [Account of Argentine Antarctic expedition 1958-55 
under author’s command. ] 
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BIOGRAPHY 


_ Kosrpa, ALEKSANDER. Dziatalnogé naukowa Henryka Arctowskiego. Henryk Arctowski’s 


scientific works. Acta Geophysica Polonica (Warszawa), Vol.'7, No. 3/4, 1959, 48 p., 
illus. (Reprint). [Short biography (English summary) and list of works. ] 


' Knurn, Ercit. Aron fra Kangeg. Gronlands guldaldermester (1822-1869). Nationalmuseets 


Arbejdsmark (Kobenhavn), 1960, p. 45-64, illus. [Life, background and work of 
Greenlandic artist and writer, Aron from Kangeq.] 


' OusEN, INGvarp. Inspektor N. R. Bull in memoriam. Atuagagdliutit/Gronlandsposten, 


1960, Nr. 20, p.17. [Biographical notes on Niels Rosing Bull, inspector of south 
Greenland 1797-1802. In Danish and Greenlandic.] 


Ruone, IsRakEt. Harald Grundstrém. Fodd den 17 maj 1885 déd den 31 aug. 1960. 
Samefolkets egen tidning, 1960, No. 8-9, p. 127, illus. [Obituary of Swedish authority 
on Lappish, 1885-1960.] 

[Biocrarny] Supt H. A. Larsen retires. Royal Canadian Mounted Police Quarterly, 


Vol. 26, No. 1, 1960, p. 3-10, illus., map. [Account of voyages through North-West 
Passage in RCMP ship St Roch.] 


| [Biocraruy] Gronlandsmissioneren R. F. Lassen. Atuagagdliutit/Gronlandsposten, 1960, 


one p- 21, 28. [Biographical note on Greenland missionary R. F. Lassen, 1'760— 

Leisinc, WituiAm A. Arctic wings. New York, Doubleday and Co. [¢1959.] 335 p., illus., 
maps (on end papers). 21cm. $4-95. [Author’s experiences as Eskimo and Indian 
missionary in Arctic Canada from 1940.] 

Suzyumoyv, YEVGENIY Matvevevicu. Zhizn’, otdannaya Antarktide; Issledovatel’ Antark- 
tiki Duglas Mouson [A life dedicated to Antarctica; Antarctic explorer Douglas Mawson}. 
Moscow, Gosudarstvennoye Izdatel’stvo Geograficheskoy Literatury [State Publishing 
House for Geographical Literature], 1960. 80 p., illus., map. 20 cm. 

[Biocrapuy] Maleren Harald Moltke. 14. december 1871-24. juni 1960. Gronland, 1960, 
Nr. 8, p. 320, port. [Obituary of Danish painter and Arctic explorer.] 

[Brocraruy] Appointment of Dr John C. Reed as Executive Director of the Arctic Insti- 
tute. Arctic, Vol. 13, No. 3, 1960, p. 207, illus. 

Lesourpais, D. M. Vilhjalmur Stefansson. Canadian Geographical Journal, Vol. 61, No. 2, 
1960, p. ae illus., map. [Biography and account of Canadian Arctic Expedition, 
1913-18. 

GRIERSON, Joun. Sir Hubert Wilkins, enigma of exploration. London, Robert Hale, [°1960]. 
224. p., illus., map. 214 cm. [1888-1958.] 


POLAR REGIONS IN GENERAL 


[Potar Recions : BistiocrapnHy] The Polar bibliography, Vol. 3, Washington, D.C., 
Library of Congress, Technical Information Division, 1959. ix, 258 p. 264 cm. [1000 
abstracts of unclassified reports and other documents prepared by military agencies 
or their contractors. ] 

[Arr Force CamBripGe RESEARCH CENTER] Arctic Terrain research 1959. Bedford, Mass. 
Terrestrial Sciences Laboratory, Geophysics Research Directorate, [1950]. iv, 24 p., 
illus., maps. 28 cm. [Review of activities of Terrestrial Science Laboratory in 1959.] 


Greenland 


ANDERSEN, TORBEN. Gensyn med Scoresbysund. Gronland, 1960, Nr. 9, p. 353-59, illus. 
[Landscape, climate and natural history of Scoresby Sund area, east Greenland.] 
SoRENSEN, JANUS. Trek af Grenlands kolonisation i det 18. Aarhundrede. Gronland, 1960, 

Nr. 10, p. 361-77, illus., map. [Danish colonization of Greenland in eighteenth century.] 
HesseLpserc, Erix. Det gronlandske retsvesen og dets fremtid. Gronland, 1960, Nr. 10, 
p. 387-98, illus. [Assessment of present judicial system in Greenland. ] 
BornEMANN, CiAus. Bliver den gronlandske arbejder forbigdet. Granland, 1960, Nr. 12, 
p. 459-71, illus. [Problems connected with vocational training of Greenlanders and 
their employment in skilled trades. ] 


North American Arctic 


Wvysou, R. B. The DEW line. Roundel, Vol. 12, No. 4, 1960, p. 2-6, illus. [Construction of 
North American air defence system.] 

[Canapa : PLace-Names] Geographical names in the Canadian north. Arctic, Vol. 13, 
No. 3, 1960, p. 208. 
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Peacock, F. W. The Moravian Mission in Labrador. Canadian Geographical Journal 
Vol. 60, No. 5, 1960, p. 182-89, illus., map. [Historical survey. | 

Rocrrs, Grorce W. Alaska in transition, the southeast region. Baltimore, Johns Hopkins 
Press, [°1960]. xiii, 384 p., illus., maps, tables. 23 cm. $7. [Study of economic develop: 
ment and future of southeast Alaska.] 


Antarctic 


ScuuttuHEess, Emi, and others. Antarctica. By Emil Schulthess, George J. Dufek anc 
Henry M. Dater. Ziirich, Artemis Verlag, [°1960]. n.p., illus., maps. 20 x 34cm 
£5. 6s. 6d. [Photographs taken on Operation “‘Deep Freeze” 4, 1958—59.] 

AGEITOS, JUAN M., and MrengseEs, Cantos A. La funcién educativa y cientifica de un musec 
antartico. Contribucién del Instituto Antdrtico Argentino, No. 32, 1959, 19 p., illus 
[Scientific and educational function of an Antarctic museum, with particular reference 
to Instituto Antartico Argentino, Buenos Aires. | 

[ConrERENCES] Antarctic symposium. Buenos Aires 17-25 Novembre 1959. Union 
Géodésique et Géophysique Internationale, Monographie No. 5, 1960, 95 p. [Synopsis of 
communications read.] 

[ANTARCTICA : EXPLORATION] Antarctica legislation, 1960. Hearings before the subcommittee 
on territorial and insular affairs of the interior and insular affairs, House of Representatives 
26th Congress 2nd Session on H.R. 5222, H.R. 8376 and H.R. 8421...and H.R. 8486 
and H.R. 8481. June 13 and 14, 1960. Washington, D.C., U.S. Govt. Printer, 1960. 
128 p. [Bills relating to continuity of Antarctic research programmes by U.S.A.] 

Voronov, P. S. Nekotoryye cherty geomorfologii Antarktidy [Some features of the geo- 
morphology of Antarctica]. Trudy Nauchno-Issledovatel’skogo Instituta Geologit Arktiki 
[Transactions of the Research Institute of the Geology of the Arctic], Tom 113, 1960, 
p- 183-208, illus., map. [Morphogenic factors, types of relief.] 

[Antarctica : Maps] Catalogue of maps and charts of Antarctica. Canberra, Department of 
National Development, Division of National Mapping, 1960. 69 leaves, 21 x 34 em. 
[Catalogue of maps, air navigation and hydrographic charts compiled from information 

‘of member nations of Special Committee on Antarctic Research, 1959.] 

Titman, H. W. Voyage to the Crozet Islands. Geographical Magazine, Vol. 38, No. 7, 1960, 
p- 891-99, illus., map. [1959. Also visited Iles Kerguelen.] 

Le Bionp, Yves. Périple des Kerguelen. T.4.4.F. Terres Australes et Antarctiques Fran- 
caises, No. 10, 1960, p. 41-55, illus., map. [Description of voyage round the coast of 
Iles Kerguelen.] 
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|| THIRTY-FOURTH ANNUAL REPORT ON THE WORK 
OF THE SCOTT POLAR RESEARCH INSTITUTE 


BT he General Board beg leave to publish the following Report which they have 


') received from the Director of the Scott Polar Research Institute on the work of the 


_ Institute for the year ending 31 July 1960. 

| Staff and Research Students. Dr Roberts has been appointed a Research Associate 
| in the Institute. This is an established University post which was created to meet 
the particular nature of Dr Roberts’s duties. He will continue to work both in the 
Institute and in the Foreign Office Research Department. The post will ee on 
completion of Dr Roberts’s tenure. 

The University has also approved the establishment of the post of Librarian of the 
Institute, and Mr H. G. R. King, who has been in charge of the Library since 1955, 
was appointed to this new post from 1 October 1959. 

Dr C. W. M. Swithinbank, who has been working for the Institute on sea ice studies 
|; in the Canadian Arctic since 1955, left the Institute on 15 October 1959 on completion 
of this work. He is to undertake glaciological field studies with the U.S. Antarctic 
Program under the direction of Professor J. Zumberge of the University of Michigan. 

Miss A. M. Savours, the Curator of Manuscripts, was granted one year’s leave of 
absence from 11 March 1960 to enable her to take up the Johnstone and Florence 
Storey Studentship awarded by the British Federation of University Women. She 
will study sources of polar history in Australia and New Zealand and will be attached 
to the Australian National University. 

Miss J. Allen, a graduate ofthe University of Bristol, has joined the staff temporarily 
during Miss Savours’s absence. 

Mrs H. G. Hatley resigned from the clerical staff on 26 September 1959, but has 
continued part-time work in the Institute for the Special Committee on Antarctic 
Research. Mrs B. Capon joined the clerical staff on 12 September 1959. 

The staff of the Institute on 31 July 1960 was as follows: 


Director Dr G. DE Q. RoBIN 

Assistant Director of Research Dr T. E. ARMSTRONG 

Research Associate Dr B. B. Rogerts 

Senior Assistant in Research Dr S. Evans 

Librarian of the Scott Polar Research Institute Mr H. G. R. Kine 

Editor of the Polar Record Mr L. M. Forsers 

Assistant Librarian and Curator of Manuscripts Miss A. M. Savours 

(on leave for one year) 

Temporary Assistant Librarian Miss J. ALLEN 

Scandinavian Abstractor Mr P. A. B. GETHIN 

Research Students Mr J. A. Heap, Mr J. HANESSIAN, 
Mr J. Tuck, Mr G. ELListon 

Research Worker Mr J. Morey (Falkland Islands 
Dependencies Survey) 

Office staff Mrs K. M. Hype (Secretary) 

Mrs B. Caron 


Miss T. DEACON 
Mrs J. BLAKE (part-time) 
Mrs H. G. Hat ey (part-time) 


New developments. The University have approved the need for an extension to the 
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Scott Polar Research Institute provided that the funds for the extension can be 
raised from outside sources. 

The University have approved that a second Assistant Director of Research should 
be appointed to the staff of the Institute as from 1 October 1960. 

Teaching and research. (1) Teaching. Lectures to candidates for Part II of the 
Geographical Tripos were given by Dr Armstrong and Dr Roberts on “Polar Prob- 
lems” (eight lectures) and by Dr Robin on ‘‘Polar Ice Sheets” (four lectures). - 

Dr Evans helped in the Cavendish Laboratory by supervision of a Physics Part I 
practical class. 

(2) Sea ice studies. The ice probability analysis of Canadian Arctic waters by 
Dr Swithinbank has now been completed and is in the hands of the printers. 

Mr J. A. Heap of the Falkland Islands Dependencies Survey is continuing his 
collection and analysis of data on the sea ice conditions in the Dependencies. His 
forecast of bad ice conditions during the 1959-60 summer in the waters of the 
Dependencies was again substantially correct. 

(3) Glaciology. The Institute’s close collaboration with the British Glaciological 
Society has been continued. The International Data Centre ‘“‘C”’ for glaciology, 
which is housed in the Institute, has been allotted the task of producing the final 
1.G.Y. catalogue of glaciological work. Dr Robin has been given the task of editing 
the volume of Glaciology for The Annals of the I.G.Y. Mrs Richardson, who is 
responsible to the British Glaciological Society for the operation of the data centre, 
is assisting by the preparation of Antarctic and world-wide glaciological maps. 

Mr G. R. Elliston has been engaged throughout the year in his field studies of the 
variations of glacier movement on the Gornergletscher in Switzerland. His supervisor 
during field work has been Professor A. Renaud, the Secretary of the Swiss Com- 
mission on Glaciers. His supporting team of surveyors and helpers has been recruited 
from many sources and although too numerous to list here, their invaluable assistance 
is acknowledged. 

(4) Oceanographic studies. Mr J. Morley of the Falkland Islands Dependencies 
Survey started work in the Institute in November 1959. He will prepare a report 
on the operation and design of ships for use in ice. 

Dr Robin has commenced an investigation of the penetration of sea waves and 
swell into fields of floating ice. The main studies were made during a voyage to 
Halley Bay in the RRS John Biscoe between December and February. The ship- 
borne wave recorder was loaned initially by the National Institute of Oceanography 
and the cost of fitting it to their ship was borne by the Falkland Islands Dependencies 
Survey. The support of the work by the Governor and staff of the Falkland Islands 
Dependencies Survey made the work operationally possible. 

(5) Upper atmosphere physics. Analyses of movements of auroral features and of 
related magnetic disturbances at Halley Bay and at certain northern hemisphere 
stations have been made by Dr Evans. He also continued studies of noctilucent 
clouds in northern Sweden in the summer of 1959. In October 1959, the Meteoro- 
logical Research Flight in the United Kingdom provided facilities for high-altitude 
flights to be made over the Norwegian Sea in a search for noctilucent clouds. Collo- 
quia on auroral movements, and on notilucent clouds, have been given in the 
Cavendish Laboratory. 

(6) Historical studies. Dr Armstrong is continuing his studies of the Russian 
colonization of northern territories. An award of a Leverhulme Trust Travelling 
Fellowship made it possible for him to visit Moscow and the Arctic and Antarctic 
Research Institute in Leningrad where he was able to make full use of extensive 
library facilities. 

Miss Savour’s search for manuscript material has included visits to the Royal 
Scottish Geographical Society and the Royal Scottish Museum in Edinburgh, where 
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| papers relating to James Weddell and W. S. Bruce were studied. She has edited 
a Dundee whaling journal of 1894 for publication. Since arriving in Australia, she 
has spent some time working on material in the State Archives in Hobart. 

Mr J. Hanessian has continued his studies of ‘The development and analysis of 
international controls over Antarctica since 1947’. He has given a series of seminars 
on this subject in the Faculty of Law in Cambridge, and one at University College, 
London. 

(7) Economic geography. Mr J. Tuck has continued his study of logistic problems 
'in Antarctic development. 

Publications. Three numbers of the Polar Record, nos. 63, 64 and 65, which include 
SCAR Bulletins, nos. 8-5 have been published during the past year. 

Publications by the staff and research students include: 

S. Evans and G. M. Tuomas. The southern auroral zone in Geomagnetic Longitude 
| Sector 20n. J. Geophysical Res. 64 (October, 1959), 1881-8. 

S. Evans. Horizontal movements of visual auroral features. J. Atmospheric and 
| Terrestrial Physics, 16 (October, 1959), 190-2. 

S. Evans. Systematic movements of aurora at Halley Bay. Proc. Roy. Soc. A, 
256 (July, 1960), 23440. 

J. Hanessian. The Antarctic Treaty. International and Comparative Law 
Quarierly, 9 (July, 1960), 436-80. 

J. Hanessian. Der Antarktis-Vertrag vom Dezember 1959. Ein médgliches 
Vorbild zur Regelung anstehender internationaler Fragen. Europa Archiv, 15. Jahr. 
| 12 Folge (June, 1960), 371-84. 

A.M. Savours. An Arctic whaling journal of 1791. Polar Record, 10, no. 65 (May, 
1960), 126-87. 

A. M. Savours. Journal of a whaling voyage from Dundee to Davis Strait, 1894. 

Polar Record, 9, no. 63 (September, 1959), 53446. 

A. M. Savours. The manuscript collection of the Scott Polar Research Institute, 
‘ Cambridge. Archives, 4, no. 22 (1959), 102-8. 
_ CC. W. M. Swirninsanx. Ice movement inland. Norwegian British Swedish 
, Antarctic Expedition Scientific Results, 3 (Norsk Polarinstitutt, Oslo, 1960). 
| J. Tuck. United States air-drop operations in Antarctic, 1956-59. Polar Record, 
| 10, no. 64 (1960), 23-9. 
International activities. The Director, the Editor of the Polar Record, and the 
” office staff are continuing their work for the Special Committee on Antarctic Research 
of the International Council of Scientific Unions. Preparations for the fourth meeting 
of SCAR in Cambridge in August-September 1960 have been made. 

Dr Robin has been appointed the representative for Glaciology on the International 
| Committee for Geophysics (C.I.G.), which has taken over responsibilities from the 
» Special Committee for International Geophysical Year (C.S.A.G.L.). 

Visits. Visits to other polar institutes by staff and research students during the 
past year include: 

United States Antarctic Research Projects Office: Dr Roberts. 

Australian National Antarctic Research Expedition headquarters: Miss A. M. 
Savours. 

Instituto Antartico Argentino: Dr Robin. 
| Expéditions Polaires Frangaises: Dr Robin, Mr Hanessian, Mr Tuck. 
Arctic and Antarctic Research Institute, Leningrad: Dr Armstrong, Mr Hanessian. 
Arctic Institute, Copenhagen: Mr Hanessian, Mr Tuck. 
Norsk Polarinstitutt: Mr Hanessian, Mr Tuck. 
Dr Robin attended an Antarctic symposium in Buenos Aires in November 1959 
and the General Assembly of the International Union of Geodesy and Geophysics 


‘in Helsinki in July 1960. 
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Dr Roberts was in Washington during October and November 1959 as a membe: 
of the United Kingdom delegation to the conference which negotiated the Twelve 
Power Antarctic Treaty signed on 1 December. The treaty provides the necessary 
political foundation for international scientific co-operation in Antarctic research. 

Dr Evans attented a meeting of the International Association for Geomagnetisn 
and Aeronomy in Copenhagen in July 1960. oq 

Information service. Considerable interest in the functions of Polar institutes anc 
the associated provision of information services has been shown in North Americz 
during the past year. In the U.S.A., the Ohio State University Institute of Polai 
Studies, and the University of Wisconsin Polar and Geophysical Research Center 
have been established. In Canada, the University of Alberta has founded the 
Boreal Institute and the University of Saskatchewan has started the Institute o 
Northern Studies. Senior representatives of all four institutes have visited Cam 
bridge during the year and have been interested in the system of classification anc 
the practice of co-operative cataloguing which we advocate, as well as co-operatior 
in the translation of foreign language material. : 

Over a dozen individuals and institutions are currently receiving copies of ow 
library cards and the possibility of extending this service to a larger clientele is a 
present being investigated. 

As in previous years, considerable interest has been shown in the manuscrip 
collection, from which photo-copies have been supplied to organizations and indi 
viduals in Australia, Canada, New Zealand and the U.S.A. 

A start has been made on a collection of colour slides for use in lecturing ; in addi 
tion to gifts received, slides of a number of standard maps have been purchased. 

Visitors using the library for short periods included: 

Dr O. Svarlien, University of Florida, writing a paper on territorial claims in th 
polar regions, with special reference to the Antarctic. 

Mr A. Laurie, of Canada, working on a device to prevent ice formation in rivers 

Mr Thornton A. Sherman, Harvard University, compiling material for a thesis 01 
marine transportation in the polar regions. 

Miss A. Parry, working on a life of Sir William Edward Parry (1790-1855). 

Dr John Mercer, Ohio State University, working on Alaskan and Patagonia 
glaciers. 

Dr W. Ornstein, of Washington University, St Louis, working on the mechanica 
and engineering properties of snow and ice. 

Finance. During the year the Institute received the following sums, which ar 
gratefully acknowledged. 


H.M. Government grant-in-aid. 'The sum of £1,000 was received on 10 August 1959. 

New Zealand. A grant of £200 sterling was received from the New Zealand Government 0: 
29 December 1959. 

Falkland Islands Dependencies Administration. A grant of £200, being the eleventh annua 
subvention, was made by the Governor of the Falkland Islands on 4 January 1960. 

Canada. £3875. 18s. 10d. was received on 29 January 1960 under a contractual agreemen 
with the Defence Research Board of Canada covering the year 1959-60. 

Australia. A donation of £638. 1s. 9d. (A800) authorized by the Australian Cabinet wa 
received on 29 April 1960. 

Royal Society. A Government grant-in-aid of £800 was received through the Royal Societ: 
to cover the cost of equipment and all-sky camera films for Dr Evans’s study of th 
movement of auroral features. 


Lectures. Lectures were given at the Institute during the Michaelmas and Len 
Terms. 


1959 
24 October “Ships and ice’’, by K. Lauritzen. 
31 October “Antarctic exploration yesterday and to-day”’, by Sir Raymond Priestley 


i 
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7 November ‘‘Antarctic temperatures”, by Dr Harry Wexler. 
21 November Polar documentary films. 
1966 
23 January satlesonge es activities of the U.S. Army on the Greenland Ice Sheet”, by 
r P. Siple. 
6 February “Some achievements of the Belgian Antarctic Expedition, 1957—-59”’, 
by Professor E. Picciotto. 
20 February ‘Review of Cambridge Geological Work in Spitsbergen, 1949-59”, by 


W. B. Harland. 
27 February = ‘“‘Glaciological work at Little America”, by Dr A. P. Crary. 
5 March “The Royal Canadian Air Force in the Arctic’, by Wing Commander 


J. G. Showler, A.F.c., C.D., R.C.A.F. 


In addition to the lectures mentioned above there was another series, in- 


') tended primarily for undergraduates and specialists, on ‘Life and work in polar 


regions’, 
1960 
22 January “Dog sledging”’’, by Dr R. J. Adie. 
29 January “Ventilation, warmth and carbon monoxide problems”, by Dr Griffith 


Pugh. 
5 February “Survival in cold water”, by Surgeon Lieut. Cdr. D. J. Kidd. 
12 February ‘Food requirements”’, by Dr J. P. Masterton. 
26 February “Openings for graduates—the Falkland Islands Dependencies Survey’’, 
by W. O. Sloman. 


Friends of the Polar Institute. The membership is now 261 representing a total 


| subscription of about £312 a year. Donations received were approximately £250. 


The continued generosity and support of the Friends are greatly appreciated. 
Gino Watkins Memorial Fund. Three Watkins grants of £40 each were made in 


_ April 1960 to: 


Cambridge Expedition to Svartisen, 1960. 

Leeds University Expedition to Sarek, 1960. 

Oxford and Cambridge Expedition to Finnmark, 1960. 

Museum. An exhibition of maps and photographs was held in connexion with 
the Commonwealth Survey Conference. The Directorate of Overseas Survey provided 


| a particularly fine exhibit for it, and Messrs Hunting Aerosurveys Limited also 


went to considerable trouble to secure suitable photographs. The Royal Canadian 


_ Air Force provided an exhibit on their work in the Canadian Arctic. 


During July 1960 the museum was completely redecorated, and a new lighting 
system installed in the entrance hall consisting of shades, in the form of inverted 
cones, directing light on to the ceiling maps. 

Library. Publications received during the year numbered 1,621. Of these, 539 
were gifts, 426 were purchased and 656 received in exchange for the Polar Record. 
Maps and charts numbered 1,351. Over 4,534 abstracts of journals and books were 
compiled and added to the classified catalogue; 1,400 were published in the Polar 
Record. 

A non-recurrent grant of £500 from the University has enabled the library to 
bring up to date the binding of its more valuable periodical sets. 

A number of interesting manuscripts have been added to the collection. Sir 
Raymond Priestley has presented the journals of his Antarctic cruises in the Royal 
Yacht Britannia, 1956-57, and with the U.S. Navy on “‘Deep Freeze” IV, 1958-59. 
Among numerous meteorological logs deposited on permanent loan by the Meteoro- 


logical Office, Harrow, are those of H.M. ships Erebus and Terror from 1839 to 1843. 


The generosity of the Friends has enabled the Institute to purchase six water- 
colours painted by John Edward Davis, Second Master of H.M.S. Terror during the 
British Antarctic expedition of 1889-41, led by Sir James Clark Ross. 
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Gifts. The institute is most grateful for the publications sent to the Library in 
exchange for the Polar Record and regrets the impossibility of acknowledging each 


one individually. 


We wish to thank the many people and organizations who have kindly presented 


the following items: 


Dr Otto Abs 

Dr R. J. Adie 

Yrj6 Alaruikka 

Dr T. E. Armstrong 
M. Aurousseau 

J. K. Bannon 

S. Bartl 

P. P. G. Bateson 
Professor A. Bauer 
Dr C. R. Bentley 

Dr G. C. L. Bertram 
Professor J. Brian Bird 
Dr K. Birkenmajer 
L. C. Bliss 

R. W. Boyle 
Professor Dr B. Brockamp 
F. EK. Bronner 

Mrs L. Brooks 
Professor K. E. Bullen 
P. J. K. Burton 

R. G. Chittleborough 
Dr M. Cirone 

K. Curry-Lindahl 

Dr W. H. Dawbin 
Dr G. E. R. Deacon 
Dr M. J. Dunbar 

Dr K. Eklund 

D. V. Ellis 

Dr M. Emmanuel 

Dr S. Evans 

¥. H. Fay 

D. Fischer 

C. A. Fleming 

L. M. Forbes 

J. K. Fraser 
Professor Frederiksen 
B. Fistrup 


Books and reprints 


Sir Vivian Fuchs 

J. Fukuoka 

R. Gessain 

Raymond M. Gilmore 

J. A. Hanessian 

W. B. Harland 

H. J. Harrington 

W. Hofmann 

H. C. Hoinkes 

G. Holzner 

Dr C. C. Hughes 

J. D. Ives 

C. I. Jackson 

S. Kinosita 

B. A. Kremer 

Professor K. Kusunoki 

Dr G. R. Laclavére 

J. Leighly 

L’Abbé E. Lepage 

Professor G. H. Liljequist 

Dr E. J. Lindgren 

Professor T. Lloyd 

Professor R. B. Martin 

Dr M. M. Miller 

Dr E. Mohr 

J. Morley 

Dr M. Neushal, Jr. 

The Rt Reverend the Lord 
Bishop of Norwich 

Dr C. D. Ovey 

S. M. Pady 

J. A. Piblainen 

Dr A. E. Porsild 

Sir Raymond Priestley 

Dr L. G. C. E. Pugh 

Mrs S. Race 


R. W. Richards 

Dr J. Rivolier 

Dr B. B. Roberts 

Dr G. de Q. Robin 

G. P. Rosendahl 

G. Rowley 

R. N. Salvesen 

M. C. Sargent 

Miss A. Savours 

S. Saxov 

Wing Commander J. G. 
Showler 

Professor P. A. Shumskiy 

H. Simojoki 

Dr P. Siple 

P. Smith 

Professor D. Stewart 

B. Stonehouse 

D. C. Styles 

Dr C. W. M. Swithinbank 

Major A. Taylor 

S. Taylor 

J. C. F. Tedrow 

S. Thorarinsson 

W. L. N. Tickell 

Professor B. A. Tikhomirov 

A. F. Treshnikov 

J. Tuck 

S. M. Uspenskiy 

Gorow Wakahama 

J. Weertman 

Dr H. Wexler 

P. J. Williams 

Dr J. W. Wilson 

L. W. Wing 

Sir James Wordie 


Admiralty, Hydrographic Office 

Air Ministry, Meteorological Office 

Aluminium Development Association, 
London 

American Geographical Society 

American Museum of Natural History 

British Glaciological Society 

Bureau of Mineral Resources, Geology and 
Geophysics, Canberra 

California Academy of Sciences 

Cambridge University Library 

Canada. Post Office Department 

Canadian Bankers Association 

Cariboo Digest Limited, Quensel, B.C. 

Centre de Physique Nucléaire de L’Uni- 
versité de Bruxelles 

Colorado School of Mines 

Commissions des Glaciers Suisses 

Commonwealth Scientific and Industrial 
Research Organization, Melbourne 


Dartmouth College, New Hampshire 

Department of External Affairs, Melbourne 

Deutsche Akademie der Wissenschaften z1 
Berlin 

Director of Fisheries, Cape Town, Sout 
Africa 

Division of Tourist and Economic Develop 
ment, Juneau, Alaska 

Documentation Frangaise, Paris 

Dominion Observatory, Ottawa 

Durham University Exploration Society 

Edward Grey Institute of Field Ornithology 

Expédition Glaciologique Internationale a 
Groenland 

Falkland Islands Dependencies Survey 


Falkland Islands Dependencies Survey 
Meteorological Service 
Falkland Islands Dependencies Surve: 


Scientific Bureau 
Geological Society of America 


——— 
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Sir George Hubert Wilkins. Report of the expedition 
for the American Geographical Society, 1929 


Haddon Library, Cambridge 
Herbert Jenkins Limited, London 
Her Majesty’s Stationery Office 
Hudson’s Bay Route Association 
| Hydrografiska Byran, Helsingfors 


 S.S.S.R. 

‘International Antarctic Analysis Centre, 
Melbourne 

International Commission on Whaling 

International Council of Scientific Unions 

I.G.Y. World Data Centre A 

International Union of Geodesy and Geo- 
physics 

Iowa State University 

Japan Meteorological Agency 

Kansas Academy of Science 

| Kodak Limited 

Det Kongelige Kirke-Og Undervisnings- 

_ dept. 

Landlaeknir, Reykjavik 

Leverhulme Trust 

Library of Congress 

| Macdonald and Co. (Publishers) Limited 

Marine Observatory, Kakodate, Japan 

Military Sea Transportation Service, 
Washington, D.C. 

“*Mining Engineering’’, New York 

National Academy of Sciences, 
Science Board 

| National Institute of Oceanography 
National Science Foundation, Washington, 

| D.C. 

Northern Canada Power Commission 


Space 


| Panstwowe Wydawnictwo Naukowe, Poland 


' Baron Gaston Gerlache de Gomery 

’ Commander A. EK. Harboard, R.N. 

J. Kowalewski 

| Sir James Wordie 

Admiralty Hydrographic Department 


| Australia Department of External Affairs, 


Antarctie Division 


| Australia, Division of National Mapping 


Canada, Hydrographic Service 
Canada, National Research Council 


' Chile, Departamento de Navegacion e Hidro- 


grafia 


_ Directorate of Overseas Surveys 


1955-56, leader J. B. Heaney 


Meteorological logs of H.M. Ships: 


Isabella (1818) 
Erebus and Terror (1841-43) 
Investigator (1848-49) 
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Instituta po Izucheniyu Istorii i Kultury 


Track charts of Thala Dan and Magga Dan, 1959 


Papers from British Antarctic Expedition, 1910-13 
Expedition log of the Gough Island Scientific Survey, 
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Provincial Museum of Natural History and 
Anthropology, British Columbia 

Research Council of Alberta 

Royal Canadian Air Force Survival Training 
School 

Royal Canadian Mounted Police 

Royal Scottish Museum 

Royal Society, Edinburgh 

Royal Society, London 

Scripps Institution of Oceanography 

Skid och Frilufts Framjandet 

Special Committee on Antarctic Research 

State Historical Museum, Juneau, Alaska 

Terrestrial Sciences Laboratory, Bedford, 
Mass. 

U.S. Air Force, School of Aviation Medicine 

U.S. Army Attaché, London 

U.S. Embassy, Office of Naval Attaché, 
Bureau of Ships 

U.S. House of Representatives 

U.S. Naval Air Development Center 

U.S. Senate, Interstate and Foreign Com- 
merce Committee 

University of Alaska 

University of Alaska, Geophysical Institute 

University of Birmingham 

University of Michigan Research Institute 

University Museum, Philadelphia 

University of Sydney 

University of Washington, Department of 
Meteorology and Climatology 

University of Washington, Department of 
Oceanography 

Zakrad i Observatorium Meteorology i 
Klimatology, Warsaw 

Zoological Society of London 


Maps and charts 


Expéditions Polaires Frangaises 

National Science Foundation, Washington, 
D.C. 

New Zealand Geological Survey 

Norsk Polarinstitutt 

Research Council of Alberta 

Royal Society 

Soviet Delegation to the Antarctic Con- 
ference, Washington, 1959 

United States Antarctic Projects Office 

U.S. Hydrographic Office 

U.S. Geological Survey 


Manuscripts, etc. 


Australian National Antarctic Re- 
search Expeditions 

Mrs Angela Cherry-Garrard 

Gough Island Scientific Survey, 
1955-56 

John Grierson 


Meteorological Office, Harrow 
(Permanent loan) 
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Isabel (1852) 
North Star (1852-54) 
Rattlesnake (1852-54) 
Resolute and Intrepid (1852-54) 
Four meteorological logs of British National Antarctic 
Expedition 1901-04 including one of sledge journeys 
Provisional map of South part of Victoria Land 


Journals kept during the Antarctic cruise of Duke of 
Edinburgh in Royal Yacht Britannia, 1956-57 and 
on “Deep Freeze”’ IV, 1958-59 

The Adélie Mail with which is incorporated the Cape 
Adare Times 

Scrapbook of papers, published and unpublished, 
relating to Sir T. W. E. David 

Microfilm copy of original journals and papers in the 
Public Archives of Canada relating to the British 
Arctic Expedition, 1875-76, leader Sir George Nares 

Photocopy of 1829 chart of western part of South 
Shetland Islands 

Photocopy of 1941 map of Andersen Harbour, 
Melchior Islands—Dallman Bay, Antarctic 

Jack Tuck and Paul Siple, South Pole station Daily 
narrative log (unofficial) 1957 

Nine base plans, Antarctic 


Papers, maps and geological sections relating to the 
Scottish Spitsbergen Syndicate Expeditions 1919-20 


Recorded sound 
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Meteorological Office, Harrow 
(Permanent loan) 

New Zealand Geological Survey. 
Trans-Antarctic Expedition, 
1955-58 
Sir Raymond Priestley 


Sir Raymond Priestley 


Sir Raymond Priestley 
Public Archives of Canada 


Dr B. B. Roberts 

Dr B. B. Roberts 

J. Tuck 

United States Antarctic Projects 
Officer 


University of Edinburgh Depart- 
ment of Geology 


Steel ships in ice. Lecture given by H. C. Petersen to the Institute of Navigation, 19 June 


1959. [Tape recording. ] 


The singing sailor. Whaling shanties. From gramophone record produced by Workers 


’ 


Music Association Limited, London, 1955. [Tape recording.] 
Experiences on Scott’s Northern party. Lecture given by Sir Raymond Priestley to 
Clare College, Cambridge, Research Students Group, 25 June 1960. [Tape recording.] 


Photographs, negatives, slides, films, etc. 


Dr T. E. Armstrong C. B. Wilson 

R. Carrick F. E. Wooden 

V. D. Carse Arctic Club 

J. W. Cowie Australian National Antarctic Research 
M. M. R. Freeman Expeditions 

J. A. Heap Expéditions Polaires Frangaises 

K. Lauritzen Falkland Islands Dependencies Survey 

B. Liincke _ Francis Edwards Limited 

T. H. Manning National Museum of Canada 

J. P. Morley National Research Council of Canada 


Sir Raymond Priestley 

J. M. Robinson 

L. B. Rose 

Dr C. W. M. Swithinbank 
Y. Tinbergen 

L. H. Warnant 


Public Library, Dundee 

Royal Canadian Air Force 

U.S. Army Polar Research and Development 
Center 

U.S. Navy 

Wilson, Nuttall, Raimond 


Museum exhibits, equipment, etc. 


Two plates from A voyage of discovery made under the 
orders of the Admiralty in His Majesty’s ships Isabella 
and Alexander..., by John Ross, London, 1819 

Three mezzotints of polar hunting scenes, Edward 
Arme, London, 1813 


Half-tone plate showing a group of four walruses or 
sea horses, undated 
Coloured line engraving “‘Landing the treasures, or 
Results of the Polar expedition”, by C. Cruickshank, 
1819 
Two lithograph portraits of Sir John Franklin: 
(a) Published by Fisher, London, 1830 
(b) From Portrait gallery of Hoge’ s Instructor 
Engraving of a portrait of P. L. M. de Maupertins by 
| R. Tourniére 
Two engravings of portraits of Sir William Edward 
Parry: 
(a) By W. H. Brooke, 1823 
(b) By C. Hullmandel, 1823 
| Three portraits of Sir John Ross: 
(a) Line block of A. Croquis 
(b) Half-tone drawing 
| (c) Lithograph 
| Coloured print The South Pole (Lieutenant Shackleton) 
} by Kite 
Six water-colours by J. E. Davis, Second Master of 
_H.M.S. Terror, during British Antarctic Expedition, 
1839-43, led by Sir James Clark Ross 
Two silhouettes of Admiral Sir William Edward Parry 
Cover, Argentine I.G.Y. Antarctic stamp, issued in 
connexion with an exhibition ‘“‘Antarctica and the 
| 1.G.Y.’’, 8-13 June 1959 
‘Sketch of Fox off Osborne, 19 July 1860 
‘Ten plates from Voyage au Pole et dans l’Océanie sur 
| les corvettes, l’ Astrolabe et la Zélée, 1837-40, sous 
- le commandant de M. Dumont d’ Urville, Paris, 1846 
Set of eight contemporary lantern slides of the British 
, Arctic Exhibition 1875-76, oil paintings on glass 
'Set of three postcards with postal frank of Japanese 
, Antarctic Research Expedition IV, 1959-60 
A large circumpolar map of Arctic regions which is 
suitable for display during lectures was presented 
| by Scandinavian Airlines System in February 1960 
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Friends of the Polar Institute 


Reverend Keatinge Clay 
Admiral R. N. N. Panzarini 


Francis Edwards Limited 
Sir James Wordie 


R. F. Atherton 
S. Moranchi and N. Wakai 


G. DE Q. ROBIN, Director 
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NOTICES 
The Polar Record is published in January, May and es: each year. _ 


Polar Literature’’, should be addressed to the Editor, Scott Polar Research 
Institute, Lensfield Road, Cambridge, England. 

Every effort is made to enable authors of articles to receive areas which 
they are requested to return without delay. Proofs of notes are not normally 
submitted to authors, except when especially requested. 

_ Twenty-five reprints of articles are supplied free to authors; additional 
copies, which are provided at cost price, should whenever possible be requested 
on submitting the contribution. Reprints of notes are not normally supplied. 

ere pondence arising out of notes and articles is welcomed. 

_ The Scott Polar Recstch Institute is a signatory of the Royal Society’s 
ten aention on fair dealing in regard to copying from scientific periodicals”’. 


of the Royal Society, Burlington House, London, W. 1. 
The cover of the journal is from a photograph taken in Terre Adélie by 
‘Expéditions Polaires Frangaises. 


a 


PUBLICATIONS FOR SALE AT THE. 
SCOTT POLAR RESEARCH INSTITUTE 


Scientific Reports of the Terra Nova expedition, 1910-13 é 

Reports dealing with meteorology, terrestrial magnetism, gravity determi- 
nation, aurora observations, physiography and miscellaneous data are still 
available. For a detailed list, and prices, see the inside back cover of the 
Polar Record, No. 44. 


Back issues of the Polar Record 

A few sets of the Polar Record, Volumes 1-5 5 (N os. 1- 40), including indexes, 
are available, price £60. . 

Some separate issues are available price seven shillings and sixpence each 
(or fifteen shillings each for double numbers); from No. 58 the price is ten 
shillings and sixpence. 

Indexes for Volumes 1-5 are five pallies each and for later volumes are 
ten shillings each. = 

‘eprints of “Recent Polar Literature’’, from Nos. 37/88 onwards, are two 
shillings and sixpence for two reprints for each issue. 

_ Reprints of “Illustrated Ice Glossary”, by Terence Armstrong and Brian 
Roberts, from Volume 8, No. 52, 1956, one Volume 9, No. 59, 1958, are five 


Reprints of “Chronological list of ene etic expeditions”, by Brian Roberts, 
from Volume 9, Nos. 59 and 60, 1958, are seven shillings pee sixpence each, 
An illustrated descriptive pamphlet entitled The Scott Polar Research 


Details of the Declaration may be obtained upon application from the offices — 


Contributions, also books and papers for listing in the bibliography of “Recent — = 


tion and research might assist the Scott Bolan Research L 


to keep members in touch both with the Institute nd | 


activities. Members receive ther Annual get on the y 


The minimum annual subscription is one guinea. Bri 
able to subscribe by covenanted pakneeae for a P 


se beeds to the Museum and Be ae for HE er pe Li 
and for special needs which cannot be met from other si 


SUBSCRIPTION TO THE POLAR 


The Polar Record may be obtained direct from +t 
Institute, Lensfield Road, Cambridge, England, or 
The subscription i is thirty-one shillings and | sixpence ay} 
and ee a single copy, post Ee . 


